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<223> Native. vip3C coding sequence. 

An "r M at position 2213 represents the nucleotide g or a. 

atgaicaaga ataatactaa attaagcaca agagccctac cgagttttat tgattatttt 60 
aatggcattt atggatttgc cactggtatc aaagacatta tgaatatgat ttttaaaacg 
gatacaggtg gtaatctaac cttagacgaa atcctaaaga atcagcagtt actaaatgag 
atttctggta aattggatgg ggtaaatggg agcttaaatg atcttatcgc acagggaaac 
ttaaatacag aattatctaa ggaaatctta aaaatcgcaa atgaacagaa tcaagtctta 
aatgatgtta ataacaaact cgatgcgata aatacgatgc ttcatatata tctacctaaa 
attacatcta tgttaagtga tgtaatgaag caaaattatg cgctaagtct gcaaatagaa 
tacttaagta agcaattgca agaaatttct gataaattag atattattaa cgtaaatgtt 
cttattaact ctacacttac tgaaattaca cctgcatatc aacggattaa atatgtgaat 
gaaaaatttg aagaattaac ttttgctaca gaaaccactt taaaagtaaa aaaggatagc 
tcgcctgctg atattcttga tgagttaact gaattaactg aactagcgaa aagtgttaca 
aaaaatgacg ttgatggttt tgaattttac cttaatacat tccacgatgt aatggtagga 
aataatttat tcgggcgttc agctttaaaa actgcttcag aattaattgc taaagaaaat 
gtgaaaacaa gtggcagtga agtaggaaat gtttataatt tcttaattgt attaacagct 
ctacaagcaa aagcttttct tactttaaca acatgccgaa aattattagg cttagcaggt 
attgattata cttctattat gaatgaacat ttaaataagg aaaaagagga atttagagta 960 
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aacatccttc 
agtgatgaag 
gaaatgagca 
tatcaagttg 
tgtccagatc 
gtaattacta 
aatttttatg 
gaagcggagt 
atcagtgaaa 
agattaatta 
agcaataaag 
aacgggtcca 
gtagatcata 
ttttcacaat 
gttaaaggaa 
gatacaaata 
gatttaaagg 
aaatttacaa 
ccgaattctt 
ttggggacaa 
ataagcttta 
tttgaacgaa 
tccaataata 
tcatttgaaa 



ctacactttc 
atgcaaagat 
atgattcaat 
ataaggattc 
aatctgaaca 
aaattgattt 
attcttctac 
atagaacgtt 
catttttgac 
ctttaacatg 
aaactaaatt 
tagaagagga 
caggcggagt 
ttattggaga 
aaccttctat 
ataatttaaa 
gagtgtattt 
ttttagaaat 
ggattacgac 
atgggacctt 
ctgcatcagg 
gcaaccttat 
ccggattata 
acgtttctat 



taatactttt 
gattgtggaa 
cacagtatta 
cctatcggag 
aatatattat 
cactaaaaaa 
aggagaaatt 
aagtgctaat 
tccgataaat 
taaatcatat 
gatcgtccca 
caatttagag 
gaatggaact 
taagttaaaa 
tcatttaaaa 
agattatcaa 
aattttaaaa 
taagcctgcg 
tccaggggct 
tagacaaagt 
accatttaat 
gtcttcaact 
tgtagaactt 
taaataa 



tctaatccta 
gctaaaccag 
aaagtatatg 
gttatttatg 
acaaataaca 
atgaaaactt 
gacttaaata 
gatgatggag 
gggtttggcc 
ttaagagaac 
ccaagtggtt 
ccgtggaaag 
aaagctttat 
ccgaaaactg 
gatgaaaata 
actattacta 
agtcaaaatg 
gaggatttat 
agcatttcag 
ctttcattaa 
gtgacggtaa 
agtcatattt 
tcccgtcgct 



attatgcaaa 
gacatgcatt 
aggctaagct 
gtgatacgga 
tagtattccc 
taagatatga 
agaaaaaagt 
tgtatatgcc 
tccaagctga 
tactgctagc 
ttattagcaa 
caaataataa 
atgttcataa 
agtatgtaat 
ctggatatat 
aacgttttac 
gagatgaagc 
taagcccaga 
gaaataaact 
acagttattc 
gaaattctag 
ctgggacatt 
ctggtggtgg 



agttaaagga 
ggttgggttt 
aaaacaaaat 
taaattattt 
aaatgaatat 
ggtaacagcg 
agaatcaagt 
attaggtgtc 
tgaaaattca 
aacagactta 
tattgtagag 
gaatgcgtat 
ggacggagga 
ccaatatact 
tcattatgaa 
tacaggaact 
ttggggagat 
attaattaat 
tttcattaac 
aacttatagt 
ggragtatta 
caaaactgaa 
tggtcatata 
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<210> 2 

<211> 788 

<212> PRT 

<213> Bacilus thuringi'ensis 



<220> 

<221> MIS COFEATURE 

<222> (1)..(788) 

<223> Vip3C Toxin 

The Xaa at position 738 is either the amino acid Glu or Gly. 
<400> 2 

Met Asn Lys Asn Asn Thr Lys Leu Ser Thr Arg Ala Leu Pro Ser Phe 

2 
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1 5 10 15 

lie Asp Tyr Phe Asn Gly He Tyr Gly Phe Ala Thr Gly lie Lys Asp 
20 25 30 

He Met Asn Met He Phe Lys Thr Asp Thr Gly Gly Asn Leu Thr Leu 
35 40 45 

Asp Glu He Leu Lys Asn Gin Gin Leu Leu Asn Glu He Ser Gly Lys 
50 ^ 55 60 

Leu Asp Gly Val Asn Gly Ser Leu Asn Asp Leu He Ala Gin Gly Asn 
65 70 75 80 

Leu Asn Thr Glu Leu Ser Lys Glu He Leu Lys He Ala Asn Glu Gin 
85 90 95 

Asn Gin Val Leu Asn Asp Val Asn Asn Lys Leu Asp Ala He Asn Thr 
100 105 ■ HO 

Met Leu His He Tyr Leu Pro Lys He Thr Ser Met Leu Ser Asp Val 
115 ~ 120 125 

Met Lys Gin Asn Tyr Ala Leu Ser Leu Gin He Glu Tyr Leu Ser Lys 
130 135 140 

Gin Leu Gin Glu He Ser Asp Lys Leu Asp He He Asn Val Asn Val 
145 150 155 160 

Leu He Asn Ser Thr Leu Thr Glu He Thr Pro Ala Tyr Gin Arg He 
165 170 175 

Lvs Tvr Val Asn Glu Lys Phe Glu Glu Leu Thr Phe Ala Thr Glu Thr 
y y 180 185 190 

Thr Leu Lys Val Lys Lys Asp Ser Ser Pro Ala Asp He Leu Asp Glu 
195 " 200 205 

Leu Thr Glu Leu Thr Glu Leu Ala Lys Ser Val Thr Lys Asn Asp Val 
210 215 220. 

Asd Glv Phe Glu Phe Tyr Leu Asn Thr Phe His Asp Val Met Val Gly 
225 230 235 240 

Asn Asn Leu Phe Gly Arg Ser Ala Leu Lys Thr Ala Ser Glu Leu He 
245 250 255 

Ala Lys Glu Asn Val Lys Thr Ser Gly Ser Glu Val Gly Asn Val Tyr 
260 ~ 265 270 

3 
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Asn Phe Leu He Val Leu Thr Ala Leu Gin Ala Lys Ala Phe Leu Thr 
275 280 285 

Leu Thr Thr Cys Arg Lys Leu Leu Gly Leu Ala Gly He Asp Tyr Thr 
290 295 300 

Ser lie Met Asn Glu His Leu Asn Lys Glu Lys Glu Glu Phe Arg Val 
305 310 315 320 

Asn lie Leu Pro Thr Leu Ser Asn Thr Phe Ser Asn Pro Asn Tyr Ala 
325 330 335 

Lys Val Lys Gly Ser Asp Glu Asp Ala Lys Met He Val Glu Ala Lys 
340 345 350 

Pro Gly His Ala Leu Val Gly Phe Glu Met Ser Asn Asp Ser lie Thr 
355 360 365 

Val Leu Lys Val Tyr Glu Ala Lys Leu Lys Gin Asn Tyr Gin Val Asp 
370 375 380 

Lys Asp Ser Leu Ser Glu Val He Tyr Gly Asp Thr Asp Lys Leu Phe 
385 390 395 400 

Cys Pro Asp Gin Ser Glu Gin He Tyr Tyr Thr Asn Asn He Val Phe 
405 410 415 

Pro Asn Glu Tyr Val He Thr Lys He Asp Phe Thr Lys Lys Met Lys 
420 425 430 

Thr Leu Arg Tyr Glu Val Thr Ala Asn Phe Tyr Asp Ser Ser Thr Gly 
435 440 445 

Glu He Asp Leu Asn Lys Lys Lys Val Glu Ser Ser Glu Ala Glu Tyr 
450 455 460 

Arg Thr lieu Ser Ala Asn Asp Asp Gly Val Tyr Met Pro Leu Gly' Val 
. 465 470 475 \ 480 

He Ser Glu Thr Phe Leu Thr Pro He Asn Gly Phe Gly Leu Gin Ala 
485 490 495 

Asp Glu Asn Ser Arg Leu He Thr Leu Thr Cys Lys Ser Tyr Leu Arg 
500 " 505 510 

Glu Leu Leu Leu Ala Thr Asp Leu Ser Asn Lys Glu Thr Lys Leu He 
515 520 525 
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Val Pro Pro Ser Gly Phe lie Ser Asn lie Val Glu Asn Gly Ser lie 
530 535 540 

Glu Glu Asp Asn Leu Glu Pro Trp Lys Ala Asn Asn Lys Asn Ala Tyr 
545 550 555 560 

Val Asp His Thr Gly Gly Val Asn Gly Thr Lys Ala Leu Tyr Val His 
565 ' 570 575 

Lys Asp Gly Gly Phe Ser Gin Phe He Gly Asp Lys Leu Lys Pro Lys 
580 585 590 

Thr Glu Tyr Val He Gin Tyr Thr Val Lys Gly Lys Pro Ser He His 
595 600 605 

Leu Lys Asp Glu Asn Thr Gly Tyr He His Tyr Glu Asp Thr Asn Asn 
610 615 620 

Asn Leu Lys Asp Tyr Gin Thr He Thr Lys Arg Phe Thr Thr Gly Thr 
625 630 635 640 

Asp Leu Lys Gly Val Tyr Leu He Leu Lys Ser Gin Asn Gly Asp Glu 
645 650 655 

Ala Trp Gly Asp Lys Phe Thr He Leu Glu He Lys Pro Ala Glu Asp 
660 665 670 

Leu Leu Ser Pro Glu Leu He Asn Pro Asn Ser Trp He Thr Thr Pro 
675 680 685 

Gly Ala Ser He Ser Gly Asn Lys Leu Phe He Asn Leu Gly Thr Asn 
690 695 700 

Gly Thr Phe Arg Gin Ser Leu Ser Leu Asn Ser Tyr Ser Thr Tyr Ser 
705 710 715 720 

lie Ser Phe Thr Ala Ser Gly Pro Phe Asn Val Thr Val Arg Asn Ser 
725- . .. ' 730' 735 

Arct Xaa Val Leu Phe Glu Arg Ser Asn Leu Met Ser Ser Thr Ser His 
* 740 745 750 

He Ser Gly Thr Phe Lys Thr Glu Ser Asn Asn Thr Gly Leu Tyr Val 
755 760 765 

Glu Leu Ser Arg Arg Ser Gly Gly Gly Gly His He Ser Phe Glu Asn 
770 775 780 
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Val Ser lie Lys 
785 



<210> 3 

<211> 2367 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Maize optimized vip3C coding sequence. 

An "r" at positions 2213 and 2214 represents the nucleotide 
a. 

<400> 3 , , ^ 

atgaacaaga acaacaccaa gctctccacc cgcgccctcc cgtccttcat cgactacttc 

aacggcatct acggcttcgc caccggcatc aaggacatca tgaacatgat cttcaagacc 

gacaccggcg gcaacctcac cctcgacgag atcctcaaga accagcagct cctcaacgag 

atcagcggca agctcgacgg cgtgaacggc tccctcaacg acctcatcgc ccagggcaac 

ctcaacaccg agctgtccaa ggagatcctc aagatcgcca acgagcagaa ccaggtgctc 

aacgacgtga acaacaagct cgacgccatc aacaccatgc tccacatcta cctcccgaag 

atcacctcca tgctctccga cgtgatgaag cagaactacg ccctctccct ccagatcgag 

tacctctcca agcagctcca ggagatcagc gacaagctcg acatcatcaa cgtgaacgtg 

ctcatcaact ccaccctcac cgagatcacc ccggcctacc agcgcatcaa gtacgtgaac 

gagaagttcg aggagctgac cttcgccacc gagaccaccc tcaaggtgaa gaaggactcc 

tccccggccg acatcctcga cgagctgacc gagctgaccg agctggccaa gtccgtgacc 

aagaacgacg tggacggctt cgagttctac ctcaacacct tccacgacgt gatggtgggc 

aacaacctct tcggccgctc cgccctcaag accgcctccg agctgatcgc caaggagaac 

gtgaagacct ccggctccga ggtgggcaac gtgtacaact tcctcatcgt gctcaccgcc 

ctgcaggcca aggccttcct caccctcacc acctgccgca agctcctcgg cctcgccggc 

atcgactaca cctccatcat gaacgagcac ctcaacaagg agaaggagga gttccgcgtg 

aacatcctcc cgaccctctc caacaccttc tccaacccga actacgccaa ggtgaagggc 

tccgacgagg acgccaagat gatcgtggag gccaagccgg gccacgccct cgtgggcttc 

gagatgtcca acgactccat caccgtgctc aaggtgtacg aggccaagct caagcagaac 

taccaggtgg acaaggactc cctctccgag gtgatctacg gcgacaccga caagctcttc 

tgcccggacc agtccgagca gatatactac accaacaaca tcgtgttccc gaacgagtac 

gtgatcacca agatcgactt caccaagaag atgaagaccc tccgctacga ggtgaccgcc 

aacttctacg actcctccac cggcgagatc gacctcaaca agaagaaggt ggagtcctcc 

gaggccgagt accgcaccct ctccgccaac gacgacggcg tgtacatgcc gctcggcgtg 

atctccgaaa ccttcctcac cccgatcaac ggcttcggcc tccaggccga cgagaactcc 
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cgcctcatca 

tccaacaagg 

aacggctcca 

gtggaccaca 

ttctcccagt 

gtgaagggca 

gacaccaaca 

gacctcaagg 

aagttcacca 

ccgaactcct 

ctcggcacca 

atctccttca 

ttcgagcgct 

tccaacaaca 

tccttcgaga 



ccctcacctg 

agaccaagct 

tcgaggagga 

ccggcggcgt 

tcatcggcga 

agccgtccat 

acaacctcaa 

gcgtgtacct 

tccttgagat 

ggatcaccac 

acggcacctt 

ccgcctccgg 

ccaacctcat 

ccggcctcta 

acgtgtccat 



caagtcctac 

catcgtgccg 

caacctcgag 

gaacggcacc 

caagctcaag 

ccacctcaag 

ggactaccag 

catcctcaag 

caagccggcc 

cccgggcgcc 

ccgccagtcc 

cccgttcaac 

gtcctccacc 

cgtggagctg 

caagtag 



ctccgcgagc 

ccgtccggct 

ccgtggaagg 

aaggccctct 

ccgaagaccg 

gacgagaaca 

accatcacca 

tcccagaacg 

gaggacctcc 

tccatctccg 

ctctccctca 

gtgaccgtgc 

tcccacatct 

tcccgccgct 



tgctcctcgc 

tcatctccaa 

ccaacaacaa 

acgtgcacaa 

agtacgtgat 

ccggctacat 

agcgcttcac 

gcgacgaggc 

tctccccgga 

gcaacaagct 

actcctactc 

gcaactcccg 

ccggcacctt 

ccggcggcgg 



caccgacctc 

catcgtggag 

gaacgcctac 

ggacggcggc 

ccagtacacc 

ccactacgag 

caccggcacc 

ctggggcgac 

gctgatcaac 

cttcatcaac 

cacctactcc 

cgrrgtgctc 

caagaccgag 

cggccacatc 



<210> 4 

<211> 2370 

<212> DNA 

<213> Bacillus thuringiensis 



<220> 

<221> mis cofeature 
<222> <1)..(2370) 

<223> vip3A(a) native coding sequence. 
<400> 4 

atgaacaaga ataatactaa attaagcaca agagccttac caagttttat 

aatggcattt atggatttgc cactggtatc aaagacatta tgaacatgat 

gatacaggtg gtgatctaac cctagacgaa attttaaaga atcagcagtt 

atttctggta aattggatgg ggtgaatgga agcttaaatg atcttatcgc 

ttaaatacag aattatctaa ggaaatatta aaaattgcaa atgaacaaaa 

aatgatgtta ataacaaact cgatgcgata aatacgatgc ttcgggtata 

attacctcta tgttgagtga tgtaatgaaa caaaattatg cgctaagtct 

tacttaagta aacaattgca agagatttct gataagttgg atattattaa 

cttattaact ctacacttac tgaaattaca cctgcgtatc aaaggattaa 

gaaaaatttg aggaattaac ttttgctaca gaaactagtt caaaagtaaa 

tctcctgcag atattcttga tgagttaact gagttaactg aactagcgaa 

7 



tgattatttt 
ttttaaaacg 
actaaatgat 
acagggaaac 
tcaagtttta 
tctacctaaa 
gcaaatagaa 
tgtaaatgta 
atatgtgaac 
aaaggatggc 
aagtgtaaca 



1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2367 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 



WO 03/075655 



PCT/US03/04735 



720 
780 



<210> 5 

<211> 789 

<212> PRT 

<213> Bacillus thuringiensis 



900 
960 



aaaaatgatg tggatggttt tgaattttac cttaatacat tccacgatgt aatggtagga 
aataatttat tcgggcgttc agctttaaaa actgcatcgg aattaattac taaagaaaat 
gtgaaaacaa gtggcagtga ggtcggaaat gtttataact tcttaattgt attaacagct 840 
ctgcaagcaa aagcttttct tactttaaca acatgccgaa aattattagg cttagcagat 
attgattata cttctattat gaatgaacat ttaaataagg aaaaagagga atttagagta 
aacatcctcc ctacactttc taatactttt tctaatccta attatgcaaa agttaaagga 1020 
agtgatgaag atgcaaagat gattgtggaa gctaaaccag gacatgcatt gattgggttt 1080 
gaaattagta atgattcaat tacagtatta aaagtatatg aggctaagct aaaacaaaat 1140 
tatcaagtcg ataaggattc cttatcggaa gttatttatg gtgatatgga taaattattg 1200 
tgcccagatc aatctgaaca aatctattat acaaataaca tagtatttcc aaatgaatat 1260 
gtaattacta aaattgattt cactaaaaaa atgaaaactt taagatatga ggtaacagcg 1320 
aatttttatg attcttctac aggagaaatt gacttaaata agaaaaaagt agaatcaagt 1380 
gaagcggagt atagaacgtt aagtgctaat gatgatgggg tgtatatgcc gttaggtgtc 1440 
atcagtgaaa catttttgac tccgattaat gggtttggcc tccaagctga tgaaaattca 1500 
agattaatta ctttaacatg taaatcatat ttaagagaac tactgctagc aacagactta 1560 
agcaataaag aaactaaatt gatcgtcccg ccaagtggtt ttattagcaa tattgtagag 1620 
aacgggtcca tagaagagga caatttagag ccgtggaaag caaataataa gaatgcgtat 1680 
gtagatcata caggcggagt gaatggaact aaagctttat atgttcataa ggacggagga 1740 
atttcacaat ttattggaga taagttaaaa ccgaaaactg agtatgtaat ccaatatact 
gttaaaggaa aaccttctat tcatttaaaa gatgaaaata ctggatatat tcattatgaa 
gatacaaata ataatttaga agattatcaa actattaata aacgttttac tacaggaact 1920 
gatttaaagg gagtgtattt aattttaaaa agtcaaaatg gagatgaagc ttggggagat 1980 
aactttatta ttttggaaat tagtccttct gaaaagttat taagtccaga attaattaat 2040 
acaaataatt ggacgagtac gggatcaact aatattagcg gtaatacact cactctttat 2100 
cagggaggac gagggattct aaaacaaaac cttcaattag atagtttttc aacttataga 
gtgtattttt ctgtgtccgg agatgctaat gtaaggatta gaaattctag ggaagtgtta 
tttgaaaaaa gatatatgag cggtgctaaa gatgtttctg aaatgttcac tacaaaattt 
gagaaagata acttttatat agagctttct caagggaata atttatatgg tggtcctatt 2340 
gtacattttt acgatgtctc tattaagtaa 
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<220> 

<221> MI S COFEATURE 

<222> (1)..(789) 

<223> Vip3A toxin 

<400> 5 

Met Asn Lys Asn Asn Thr Lys Leu Ser Thr Arg Ala Leu Pro Ser Phe 
15 10 15 



lie Asp Tyr Phe Asn Gly lie Tyr Gly Phe Ala Thr Gly lie Lys Asp 
20 " 25 30 



He Met Asn Met He Phe Lys Thr Asp Thr Gly Gly Asp Leu Thr Leu 



Asp Glu He Leu Lys Asn Gin Gin Leu Leu Asn Asp He Ser Gly Lys 
50 55 60 



Leu Asp Gly Val Asn Gly Ser Leu Asn Asp Leu . He Ala Gin Gly Asn 
65 " 70 75 80 



Leu Asn Thr Glu Leu Ser Lys Glu He Leu Lys He Ala Asn Glu Gin 
85 90 95 



Asn Gin Val Leu Asn Asp Val Asn Asn Lys Leu Asp Ala He Asn Thr 
100 105 110 



Met Leu Arg Val Tyr Leu Pro Lys He Thr Ser Met Leu Ser Asp Val 
115 120 125 



Met Lys Gin Asn Tyr Ala Leu Ser Leu Gin He Glu Tyr Leu Ser Lys 
130 135 140 



Gin Leu Gin Glu He Ser Asp Lys Leu Asp He He Asn Val Asn Val 
145 150 155 160 



Leu He Asn Ser Thr Leu Thr Glu He Thr Pro Ala Tyr Gin Arg He 
165 170 175 



Lys Tyr Val Asn Glu Lys Phe Glu Glu Leu Thr Phe Ala Thr Glu Thr 
180 185 190 



Ser Ser Lys Val Lys Lys Asp Gly Ser Pro Ala Asp He Leu Asp Glu 
195 200 205 



Leu Thr Glu Leu Thr Glu Leu Ala Lys Ser Val Thr Lys Asn Asp Val 
210 215 220 



35 



40 



45 



Asp Gly Phe Glu Phe Tyr Leu Asn Thr Phe His Asp Val 

9 



Met Val Gly 
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225 230 235 240 

Asn Asn Leu Phe Gly Arg Ser Ala Leu Lys Thr Ala Ser Glu Leu lie 
245 ' 250 255 

Thr Lys Glu Asn Val Lys Thr Ser Gly Ser Glu Val Gly Asn Val Tyr 
260 265 270 

Asn Phe Leu lie Val Leu Thr Ala Leu Gin Ala Lys Ala Phe Leu Thr 
275 280 285 

Leu Thr Thr Cys Arg Lys Leu Leu Gly Leu Ala Asp lie Asp Tyr Thr 
290 295 300 

Ser lie Met Asn Glu His Leu Asn Lys Glu Lys Glu Glu Phe Arg Val 
305 310 315 320 

Asn lie Leu Pro Thr Leu Ser Asn Thr Phe Ser Asn Pro Asn Tyr Ala 
325 330 335 

Lys Val Lys Gly Ser Asp Glu Asp Ala Lys Met lie Val Glu Ala Lys 
340 345 350 

Pro Gly His Ala Leu lie Gly Phe Glu lie Ser Asn Asp Ser lie Thr 
355 360 365 

Val Leu Lys Val Tyr Glu Ala Lys Leu Lys Gin Asn Tyr Gin Val Asp 
370 " 375 380 

Lys Asp Ser Leu Ser Glu Val He Tyr Gly Asp Met Asp Lys Leu Leu 
385 390 395 400 

Cys Pro Asp Gin Ser Glu Gin lie Tyr Tyr Thr Asn Asn He Val Phe 
405 410 415 

Pro Asn Glu Tyr Val He Thr Lys lie Asp Phe Thr Lys Lys Met Lys 
420 425 430 

Thr Leu Arg Tyr Glu Val Thr Ala Asn Phe Tyr Asp Ser Ser Thr Gly 
435 440 445 

Glu lie Asp Leu Asn Lys Lys Lys Val Glu Ser Ser Glu Ala Glu Tyr 
450 455 * 460 

Arq Thr Leu Ser Ala Asn Asp Asp Gly Val Tyr Met Pro Leu Gly Val 
465 470 475 480 

He Ser Glu Thr Phe Leu Thr Pro He Asn Gly Phe Gly Leu Gin Ala 
485 490 495 

10 
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Asp Glu Asn Ser Arg Leu He Thr Leu Thr Cys Lys Ser Tyr Leu Arg 
* 500 " 505 510 

Glu Leu Leu Leu Ala Thr Asp Leu Ser Asn Lys Glu Thr Lys Leu He 
515 520 525 

val Pro Pro Ser Gly Phe He Ser Asn He Val Glu Asn Gly Ser He 
530 535 540 

Glu Glu Asp Asn Leu Glu Pro Trp Lys Ala Asn Asn Lys Asn Ala Tyr 
545 550 555 560 

Val Asp His Thr Gly Gly Val Asn Gly Thr Lys Ala Leu Tyr Val His 
565 570 575 

Lys Asp Gly Gly He Ser Gin Phe He Gly Asp Lys Leu Lys Pro Lys 
580 585 590 

Thr Glu Tyr Val He Gin Tyr Thr Val Lys Giy Lys Pro Ser He His 
595 600 605 

Leu Lys Asp Glu Asn Thr Gly Tyr He His Tyr Glu Asp Thr Asn Asn 
610 615 620 

Asn Leu Glu Asp Tyr Gin Thr He Asn Lys Arg Phe Thr Thr Gly Thr 
625 630 635 640 

Asp Leu Lys Gly Val Tyr Leu He Leu Lys Ser Gin Asn Gly Asp Glu 
645 650 655 

Ala Trp Gly Asp Asn Phe He He Leu Glu He Ser Pro Ser Glu Lys 
660 665 670 

Leu Leu Ser Pro Glu Leu He Asn Thr Asn Asn Trp Thr Ser Thr Gly 
675 680 685 

Ser Thr Asn He Ser Gly Asn Thr Leu Thr Leu Tyr Gin Gly Gly Arg 
" 690 695 .700 

t 

Glv He Leu Lys Gin Asn Leu Gin Leu Asp Ser Phe Ser Thr Tyr Arg 
705 710 715 720 

Val Tyr Phe Ser Val Ser Gly Asp Ala Asn Val Arg He Arg Asn Ser 
725 ~ 730 735 

Arg Glu Val Leu Phe Glu Lys Arg Tyr Met Ser Gly Ala Lys Asp Val 
740 745 750 
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Ser Glu Met Phe Thr Thr Lys Phe Glu Lys Asp Asn Phe Tyr He Glu 
755 760 765 

Leu Ser Gin Gly Asn Asn Leu Tyr Gly Gly Pro He Val His Phe Tyr 
770 775 780 

Asp Val Ser He Lys 
785 

<210> 6 
<211> 2364 
<212> DNA 

<213> Bacillus thuringiensis 
<220> 

<221> misc_feature 
<222> (1)..(2364) 

<223> vip3B native coding sequence. 

atgaacaaga ataatactaa attaaacgca agggccttac cgagttttat tgattatttt 60 

aatggcattt atggatttgc cactggtatc aaagacatta tgaacatgat ttttaaaacg 120 

gatacaggtg gaaatctaac cctagacgaa attttaaaaa atcagcagtt attaaatgag 180 

atttctggta aattggatgg ggtaaatggg agcttaaacg atcttatcgc acagggaaac 240 

ttaaatacag aattatctaa ggaaatctta aaaattgcaa atgagcagaa tcaagtctta 300 

aatgatgtta ataacaaact taatgcgata aatacaatgc ttcacatata tctacctaaa 360 

attacatcta tgttaaatga tgtaatgaaa caaaattatg cactaagtct gcaaatagaa 420 

tacctaagta aacaattgca agaaatttcc gacaagttag atgtcattaa cgtgaatgta 480 

cttattaact ctacacttac tgaaattaca cctgcgtatc aacggatgaa atatgtaaat 540 

gaaaaatttg aagatttaac ttttgctaca gaaaccactt taaaagtaaa aaagaatagc 600 

tcccctgcag atattcttga tgagttaact gagttaactg aactagcgaa aagtgtaaca 660 

aaaaatgacg tggatggttt tgaattttac cttaatacat tccacgatgt aatggtagga 720 

aacaatttat tcgggcgttc agctttaaaa actgcttcgg aattaatcgc taaagaaaat 7-80 

gtgaaaacaa gtggcagtga ggtaggaaat gtttataatt tcttaattgt ' attaacagct 840 

ctgcaagcaa aagcttttct tactttaaca acatgccgga aattattagg cttagcagat 900 

attgattata ctttcattat gaatgaacat ttagataagg aaaaagagga atttagagta 960 

aatatccttc ctacactttc taatactttt tctaatccta actatgcaaa agctaaagga 1020 

agcaatgaag atgcaaagat aattgtggaa gctaaaccag gatatgcttt ggttggattt 1080 

gaaatgagca atgattcaat cacagtatta aaagcatatc aggctaagct aaaacaagat 1140 

tatcaagttg ataaagattc gttatcagaa attgtctatg gtgatatgga taaattattg 1200 
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tgcccggatc 

gtaattacta 

aatttttatg 

gaagcagagt 

atcagtgaaa 

aaattagtaa 

agtaataaag 

aatgggaact 

gtagatcata 

ttttcacaat 

gtaaagggaa 

gatacaaata 

gattcttcag 

aactttacta 

tcagatgctt 

agtaatgtga 

atgaacttta 

tttgaaaaaa 

gccaataata 

ttccggaatt 



aatctgaaca 

aaattacttt 

attcttctac 

atagtacgct 

catttttgac 

atttaacatg 

aaactaaatt 

tagagggaga 

caggcggcgt 

ttattggaga 

aagcttctat 

atggtttaga 

gagttcattt 

tttcagaaat 

gggttggatc 

atggaacttt 

atgtgaatgg 

attatccgca 

ccgggttgta 

tttcgattaa 



aatatattat 

tactaaaaaa 

aggggatatt 

aagtgctagt 

tccaattaat 

taaatcatat 

gattgtccca 

aaacttagag 

aaatggaact 

taagttgaaa 

tcttttgaaa 

agattttcaa 

aatatttaat 

taggctttcc 

tcagggaact 

tcgacaaaac 

atttgccaag 

gctttcacct 

tgtagagctt 

gtga 



acaaataaca 

atgaatagtt 

gatctaaata 

actgatggag 

gggtttggaa 

ttaagagagg 

cctattggtt 

ccgtggaaag 

aaagctttat 

tcgaaaacag 

gatgaaaaaa 

accattacta 

agtcaaaatg 

gaagatttat 

tggatctcag 

ctttcgttag 

gtgacagtaa 

aaagatattt 

tctcgtttta 



ttgcttttcc 
taagatatga 
agacaaaagt 
tctatatgcc 
tcgtagtcga 
tattattagc 
ttattagcaa 
caaataacaa 
atgttcataa 
aatatgtaat 
atggtgattg 
aaagttttat 
gcgatgaagc 
taagtccaga 
gaaattcact 
aaagctattc 
gaaattcccg 
ctgaaaaatt 
catcgggtgg 



caatgaatat 

ggcaacagct 

agaatcaagt 

gttaggtatt 

tgaaaattca 

aacagactta 

tattgtagaa 

aaatgcgtat 

ggatggtgag 

tcaatatatt 

catttatgaa 

tacaggaacg 

atttggggaa 

attgataaat 

cactattaat 

aacttatagt 

tgaagtatta 

cacaactgca 

cgctataaat 



1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2364 



<210> 7 

<211> 787 

<212> PRT 

<213> Bacillus thuringiensis 



<220> 

<221> MI S COFEATURE 

<222> (1) . . (787) 

<223> Vip3B Toxin 



<400> 7 

Met Asn Lys Asn Asn Thr Lys Leu Asn Ala Arg Ala Leu Pro Set Phe 
15 10 15 

lie Asp Tyr Phe Asn Gly He Tyr Gly Phe Ala Thr Gly He Lys Asp 
20 ~ 25 30 



He Met Asn Met He Phe Lys Thr Asp Thr Gly Gly Asn Leu Thr Leu 
35 40 45 
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Asp Glu He Leu Lys Asn Gin Gin Leu Leu Asn Glu He Ser Gly Lys 
50 '55 60 

Leu Asp Gly Val Asn Gly Ser Leu Asn Asp Leu He Ala Gin Gly Asn 
65 70 75 80 

Leu Asn Thr Glu Leu Ser Lys Glu He Leu Lys He Ala Asn Glu Gin 
85 90 95 

Asn Gin Val Leu Asn Asp Val Asn Asn Lys Leu Asn Ala He Asn Thr 
100 105 HO 

Met Leu His He Tyr Leu Pro Lys He Thr Ser Met Leu Asn Asp Val 
115 120 125 

Met Lys Gin Asn Tyr Ala Leu Ser Leu Gin He Glu Tyr Leu Ser Lys 
130 * 135 140 

Gin Leu Gin Glu He Ser Asp Lys Leu Asp Val He Asn Val Asn Val 
145 150 155 ISO 

Leu He Asn Ser Thr Leu Thr Glu He Thr Pro Ala Tyr Gin Arg Met 
165 170 175 

Lvs Tyr Val Asn Glu Lys Phe Glu Asp Leu Thr Phe Ala Thr Glu Thr 
180 " 185 190 

Thr Leu Lys Val Lys Lys Asn Ser Ser Pro Ala Asp He Leu Asp Glu 
195 200 205 

Leu Thr Glu Leu Thr Glu Leu Ala Lys Ser Val Thr Lys Asn Asp Val 
210 215 220 

Asp Gly Phe Glu Phe Tyr Leu Asn Thr Phe His Asp Val Met Val Gly 
225 230 235 240 

Ash Asn Leti Phe Gly Arg Ser Ala Leu Lys Thr Ala Ser Glu Leu He 
245 250 255 

Ala Lvs Glu Asn Val Lys Thr Ser Gly Ser Glu Val Gly Asn Val Tyr 
260 265 270 

Asn Phe Leu He Val Leu Thr Ala Leu Gin Ala Lys Ala Phe Leu Thr 
275 280 285 

Leu Thr Thr Cys Arg Lys Leu Leu Gly Leu Ala Asp He Asp Tyr Thr 
290 295 300 
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Phe lie Met Asn Glu His Leu Asp Lys Glu Lys Glu Glu Phe Arg Val 
305 310 315 320 

Asn lie Leu Pro Thr Leu Ser Asn Thr Phe Ser Asn Pro Asn Tyr Ala 
325 330 335 

Lys Ala Lys Gly Ser Asn Glu Asp Ala Lys He He Val Glu Ala Lys 
340 345 350 

Pro Gly Tyr Ala Leu Val Gly Phe Glu Met Ser Asn Asp Ser lie Thr 
355 " 360 365 

Val Leu Lys Ala Tyr Gin Ala Lys Leu Lys Gin Asp Tyr Gin Val Asp 
370 375 380 

Lys Asp Ser Leu Ser Glu He Val Tyr Gly Asp Met Asp Lys Leu Leu 
385 390 395 400 

Cys Pro Asp Gin Ser Glu Gin lie Tyr Tyr Thr Asn Asn lie Ala Phe 
405 410 415 

Pro Asn Glu Tyr Val He Thr Lys He Thr Phe Thr Lys Lys Met Asn 
420 425 430 

Ser Leu Arg Tyr Glu Ala Thr Ala Asn Phe Tyr Asp Ser Ser Thr Gly 
435 440 445 

Asp He Asp Leu Asn Lys Thr Lys Val Glu Ser Ser Glu Ala Glu Tyr 
450 455 460 

Ser Thr Leu Ser Ala Ser Thr Asp Gly Val Tyr Met Pro Leu Gly He 
465 470 475 480 

He Ser Glu Thr Phe Leu Thr Pro He Asn Gly Phe Gly He Val Val 
485 490 495 

Asp Glu Asn Ser Lys Leu Val Asn Leu Thr Cys Lys Ser Tyr Leu Arg 
500 505 510 

Glu Val Leu Leu Ala Thr Asp Leu Ser Asn Lys Glu Thr Lys Leu He 
515 520 525 

Val Pro Pro He Gly Phe He Ser Asn He Val Glu Asn Gly Asn Leu 
530 535 540 

Glu Gly Glu Asn Leu Glu Pro Trp Lys Ala Asn Asn Lys Asn Ala Tyr 
545 " 550 555 560 



Val Asp His Thr Gly 



Gly Val Asn Gly Thr Lys Ala Leu Tyr Val His 
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565 570 575 

Lvs Asp Gly Glu Phe Ser Gin Phe He Gly Asp Lys Leu Lys Ser Lys 
Y 580 585 590 

Thr Glu Tyr Val He Gin Tyr He Val Lys Gly Lys Ala Ser He Leu 
595 600 605 

Leu Lys Asp Glu Lys Asn Gly Asp Cys He Tyr Glu Asp Thr Asn Asn 
610 ~ 615 620 

Glv Leu Glu Asp Phe Gin Thr He Thr Lys Ser Phe He Thr Gly Thr 
625 630 635 640 

Asp Ser Ser Gly Val His Leu He Phe Asn Ser Gin Asn Gly Asp Glu 
645 650 655 

Ala Phe Gly Glu Asn Phe Thr He Ser Glu He Arg Leu Ser Glu Asp 
660 665 670 

Leu Leu Ser Pro Glu Leu He Asn Ser Asp Ala Trp Val Gly Ser Gin 
675 680 685 

Gly Thr Trp He Ser Gly Asn Ser Leu Thr He Asn Ser Asn Val Asn 
690 695 700 

Glv Thr Phe Arg Gin Asn Leu Ser Leu Glu Ser Tyr Ser Thr Tyr Ser 
705 710 715 720 

Met Asn Phe Asn Val Asn Gly Phe Ala Lys Val Thr Val Arg Asn Ser 
725 730 735 

Arg Glu Val Leu Phe Glu Lys Asn Tyr Pro Gin Leu Ser Pro Lys Asp 
740 745 750 

He Ser Glu Lys Phe Thr Thr Ala Ala Asn Asn Thr Gly Leu Tyr Val 
■ 755 „ 760 765 

Glu Leu Ser Arg Phe Thr Ser Gly Gly Ala He Asn Phe Arg Asn Phe 
770 775 780 

Ser He Lys 
785 

<210> 8 
<211> 2407 
<212> DNA 

<213> Bacillus thuringiensis 
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<220> 

<221> misc_feature 
<222> (l>.-{2406) 

<223> vip3Z native coding sequence. 
<400> 8 

atgaataata ctaagttaaa cgcaagggct ttaccaagtt 

atttatggat ttgccactgg tatcaaagac attatgaaca 

ggtggtggta atttaacact agatgaaatt ttaaagaatc 

tcagataaac tcgatggaat taatggagat ttaggtgatc 

aattcagaac taactaagga attattaaaa attgcgaatg 

aatgttaatg ctcaacttaa ttcaataaat tcaacactta 

acatctatgc taagtgaggt aatgaaacaa aactatgtat 

cttagtgaac aattacaaga aatatcagat aaacttgatg 

attaactcta cattgacaga aattacgcct gcatatcaac 

aaatttgatg aattgacttc tactgtggaa aaaaatccga 

actgaagatg ttattgataa tttaactgat ttaactgaac 

aatgatatgg atagttttga attttatatt aaaactttcc 

aatttattca gtcgttctgc attaaaaact gcttcagaat 

catactatgg gaagtgaaat tggtaatgtc tacactttta 

caagcaaaag cgttcctaac tttaactgca tgccgtaaat 

gattatacac aaattatgaa tgaaaattta aatagagaaa 

attcttccta cactttctaa tgatttttct aatcctaatt 

gatcttgtag atcctattgt tacgttagaa gctgatcctg 

gagattctca atgatccact tccagtatta aaagtatatc 

tatcaagtcg acaaagagtc gattatggaa aatatttatg 

tgtccaaaac aacgtcacca aaaatattat ataaaagaca 

. gtaatcacca aaattgtttt tgaaaaaaaa ttgaatctat 

aatctttatg acccatttac aggaagtatc gatttgaata 

aaggaagaat gctgtgaaga agaatgctgt gaagaagaat 

gaagaattat ataaaattat agaggcggat actaacggtg 

attagtgaaa catttttaac accaatctat agttttaaac 

aagagaatat ctttagcggg taaatcttat ttacgtgaat 

gttaataaag atacgaattt aattccttca cccaatggtt 

aattggaata taacatcgga taatatagag ccctggaaag 

gtcgataaga cggatgacat ggtgggattt aactctttat 

17 



ttattgatta 
tgatttttaa 
aagatttatt 
ttattgcaca 
agcagaatct 
acacctatct 
taagtctaca 
ttatcaattt 
gtattaaata 
aaattaatca 
tagcacgaag 
atgatgtgat 
taattgctaa 
tggttgtttt 
tattaggatt 
aagaggaatt 
atacagaaac 
gttatgcttt 
aggcaaagct 
gaaatatcca 
ttaeatttcc 
taggatatga 
agactattct 
gctgtgaaga 
tttatatgcc 
taattattga 
ctttactagc 
tcattaacag 
cgaataataa 
atactcataa 



ttttaatggc 60 

aacggataca 120 

aaatcaaatc 180 

aggcaattta 240 

gatgttaaat 300 

gccaaaaatt 360 

aatagaattt 420 

aaatgtatta 480 

tgtaaatgat 540 

agataatttt 600 

tgtaacgaga 660 

gataggaaat 720 

ggaaaatata 780 

gacttcctta 840 

aacagatatc 900 

tcgcttaaat 960 

tttaggaagt 1020 

aataggtttt 1080 

aaaaccaaat 1140 

caaactactt 1200 

tgaaggttat 1260 

agtaacagca 1320 

agaatcatgg 1380 

agaatgctgt 1440 

gttgggagta 1500 

cgaaagaaca 1560 

cacagattta 1620 

tattgtggaa 1680 

aaatgcatat 1740 

ggatggggaa 1800 
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^— j-m 4* ^V^t —4 +• 

ttcttgcaat 


4 4 a 4 4 /t/ra nr* 

Ltattygagc 


+■ a a fr4~ 4a aa /T 


rrr"»+* a a a a rhff 
y Laaaa^ 


agtatatcat tcaatatact 


1860 


yuaaaaggga 


gt.Gcygcia.g i_ 


44 a4 htrraaa 
LUaCU ULj aaa 




gtatctttta 


tgaggataca 


1920 


aCddataaaL. 


+•4- rr»4»-af»Af4*4- 


Ut— dddOL.dl— d 


arfaaaaacrt 


tcaattcagg 


agtagatcca 


1980 


4~ /«r ^ a ^ +• ^ 4* 
LCCydaatdL 


a 4 r 4_-4444 


Uddddd L-^-dd 


a44 rrrra t* a t* ct 


aagcatgggg 


aaataaattt 


2040 


attatactag 


aaaf pas «+• o 


afffrfaaaff 
ql u uyaaauo 




tattaaaacc 


tgaaaattgg 


2100 


— ^ 4" 4-4-4-4- r*r 
dtyCCLCLLy 


/-« f aaf ri /~* 4*/ , fa 


/»a f'Haaaffaa 
gatUaaagcta 


rra +* /Trr a a a a a 


ttgagatttc 


aggtaatgga 


2160 


acfcatgacgc 


^ *3 ^ ^— ^ 4— ^ 

aaaaLaCLCa 


a44"a ^ta a «a /^r 

d L. Ldgdauag 


dd u L-t—v— ddy i» 


airaf rfaan 
aLi>di>^tady 


CL L» l» l» w>w wG 


2220 


aaaggaaaag 


ggagagtagc 


gatacaaact 


caaagctccc 


atataaatgt 


accagctaca 


2280 


aacgaagagg 


tttctacaat 


gattacaact 


agaaacttat 


aeggtgaagg 


tatgatatac 


2340 


ctatttaatg 


atgacgtgga 


gaactccaaa 


gttatttttt 


eggatgtate 


tctagttaaa 


2400 


gaatagg 












2407 



<210> 9 

<211> 801 

<212> PRT 

<213> Bacillus thuringiensis 



<220> 

<221> MI S COFEATURE 

<222> (1) . . (801) 

<223> Vip3Z toxin 

<400> 9 

Met Asn Asn Thr Lys Leu Asn Ala Arg Ala Leu Pro Ser Phe lie Asp 
1 5 10 15 

Tyr Phe Asn Gly lie Tyr Gly Phe Ala Thr Gly He Lys Asp He Met 
20 25 30 



Asn Met He Phe Lys Thr Asp Thr Gly Gly Gly Asn Leu Thr Leu Asp 
35 40 45 



Glu lie Leu Lys Asn Gin Asp Leu Leu Asn Gin He Ser Asp Lys Leu 
50 55 60 



Asp Gly He Asn Gly Asp Leu Gly Asp Leu He Ala Gin Gly Asn Leu 

65 " 70 75 80 

Asn Ser Glu Leu Thr Lys Glu Leu Leu £ys He Ala Asn Glu Gin Asn 
85 "* 90 95 



Leu Met Leu Asn Asn Val Asn Ala Gin Leu Asn Ser He Asn Ser Thr 
100 105 110 
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Leu Asn Thr Tyr Leu Pro Lys He Thr Ser Met Leu Ser Glu Val Met 
115 120 125 

Lvs Gin Asn Tyr Val Leu Ser Leu Gin He Glu Phe Leu Ser Glu Gin 
130 135 140 

Leu Gin Glu He Ser Asp Lys Leu Asp Val He Asn Leu Asn Val Leu 
145 150 155 160 

He Asn Ser Thr Leu Thr Glu He Thr Pro Ala Tyr Gin Arg He Lys 
165 170 175 

Tvr Val Asn Asp Lys Phe Asp Glu Leu Thr Ser Thr Val Glu Lys Asn 
180 " 185 190 

Pro Lys He Asn Gin Asp Asn Phe Thr Glu Asp Val He Asp Asn Leu 
195 200 205 

Thr Asp Leu Thr Glu Leu Ala Arg Ser Val Thr Arg Asn Asp Met Asp 
210 215 220 

Ser Phe Glu Phe Tyr He Lys Thr Phe His Asp Val Met He Gly Asn 
225 230 235 240 

Asn Leu Phe Ser Arg Ser Ala Leu Lys Thr Ala Ser Glu Leu He Ala 
245 250 255 

Lvs Glu Asn He His Thr Met Gly Ser Glu He Gly Asn Val Tyr Thr 
260 265 270 

Phe Met Val Val Leu Thr Ser Leu Gin Ala Lys Ala Phe Leu Thr Leu 
275 280 285 

Thr Ala Cys Arg Lys Leu Leu Gly Leu Thr Asp He Asp Tyr Thr Gin 
290 295 300 

lie Met Asn Glu Asn Leu Asn Arg Glu Lys Glu Glu Phe Arg Leu Asn 
305 310 315 320 

He Leu Pro Thr Leu Ser Asn Asp Phe Ser Asn Pro Asn Tyr Thr Glu 
325 330 335 

Thr Leu Gly Ser Asp Leu Val Asp Pro He Val Thr Leu Glu Ala Asp 
340 345 350 

Pro Gly Tyr Ala Leu He Gly Phe Glu He Leu Asn Asp Pro Leu Pro 
355 360 365 



Val Leu Lys Val Tyr Gin Ala Lys Leu Lys Pro Asn Tyr Gin Val Asp 
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370 



375 380 



Lvs Glu Ser He Met Glu Asn He Tyr Gly Asn He His Lys Leu Leu 
385 390 395 400 

cys Pro Lys Gin Arg His Gin Lys Tyr Tyr He Lys Asp He Thr Phe 
405 410 415 

Pro Glu Gly Tyr Val He Thr Lys He Val Phe Glu Lys Lys Leu Asn 
420 425 430 

Leu Leu Gly Tyr Glu Val Thr Ala Asn Leu Tyr Asp Pro Phe Thr Gly 
435 440 445 

Ser He Asp Leu Asn Lys Thr He Leu Glu Ser Trp Lys Glu Glu Cys 
450 ^ 455 460 

Cvs Glu Glu Glu Cys Cys Glu Glu Glu Cys Cys Glu Glu Glu Cys Cys 
465 470 475 480 

Glu Glu Leu Tyr Lys He He Glu Ala Asp Thr Asn Gly Val Tyr Met 
485 490 495 

Pro Leu Gly Val He Ser Glu Thr Phe Leu Thr Pro He Tyr Ser Phe 
500 505 510 

Lys Leu He He Asp Glu Arg Thr Lys Arg He Ser Leu Ala Gly Lys 
515 520 525 

Ser Tyr Leu Arg Glu Ser Leu Leu Ala Thr Asp Leu Val Asn Lys Asp 
530 535 540 

Thr Asn Leu He Pro Ser Pro Asn Gly Phe He Asn Ser He Val Glu 
545 550 555 560 

Asn Trp Asn He Thr Ser Asp Asn He Glu Pro Trp Lys Ala Asn Asn 
565 * 570 575. 

v • 

Lvs Asn~ Ala Tyr Val Asp Lys Thr Asp Asp Met . Val Gly Phe Asn Ser 
580 585 590 

Leu Tyr Thr His Lys Asp Gly Glu Phe Leu Gin Phe He Gly Ala Lys 
595 600 605 

Leu Lys Ala Lys Thr Glu Tyr He He Gin Tyr Thr Val Lys Gly Ser 
610 615 620 

Pro Glu Val Tyr Leu Lys Asn Asn Lys Gly He Phe Tyr Glu Asp Thr 
625 630 635 640 
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Thr Asn Lys Phe Asp Thr Phe Gin Thr He Thr Lys Lys Phe Asn Ser 
645 650 655 

Gly Val Asp Pro Ser Glu He Tyr Leu Val Phe Lys Asn Gin He Gly 
660 665 670 

Tyr Glu Ala Trp Gly Asn Lys Phe lie lie Leu Glu He Lys Ser Phe 
675 ~ 680 685 

Glu Thr Leu Pro Gin He Leu Lys Pro Glu Asn Trp Met Pro Phe Gly 
690 695 700 

Asn Ala Glu He Lys Glu Asp Gly Lys He Glu He Ser Gly Asn Gly 
705 710 ~ ~ 715 720 

Thr Met Thr Gin Asn He Gin Leu Glu Gin Asn Ser Lys Tyr His Leu 
725 730 735 

Arg Phe Ser Val Lys Gly Lys Gly Arg Val Ala He Gin Thr Gin Ser 
740 745 750 

Ser His He Asn Val Pro Ala Thr Asn Glu Glu Val Ser Thr Met He 
755 760 765 

Thr Thr Arg Asn Leu Tyr Gly Glu Gly Met He Tyr Leu Phe Asn Asp 
770 775 780 

Asp Val Glu Asn Ser Lys Val He Phe Ser Asp Val Ser Leu Val Lys 
785 790 795 800 



Glu 



<210> 10 

<211> 2367 

<212> DNA c 

<213> Artificial Sequence 

<220> 

<223> vip3A-C Hybrid toxin coding sequence. 
<400> 10 

atgaacaaga ataatactaa attaagcaca agagccttac caagttttat tgattatttt bo 
aatggcattt atggatttgc cactggtatc aaagacatta tgaacatgat ttttaaaacg 120 
gatacaggtg gtgatctaac cctagacgaa attttaaaga atcagcagtt actaaatgat 180 
atttctggta aattggatgg ggtgaatgga agcttaaatg atcttatcgc acagggaaac 240 
ttaaatacag aattatctaa ggaaatatta aaaattgcaa atgaacaaaa tcaagtttta 
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aatgatgtta 
attacctcta 
tacttaagta 
cttattaact 
gaaaaatttg 
tctcctgcag 
aaaaatgatg 
aataatttat 
gtgaaaacaa 
ctgcaagcaa 
attgattata 
aacatcctcc 
agtgatgaag 
gaaattagta 
tatcaagtcg 
tgcccagatc 
gtaattacta 
aatttttatg 
gaagcggagt 
atcagtgaaa 
agattaatta 
agcaataaag 
aacgggtcca 
gtagatcata 
atttcacaat 
gttaaaggaa 
gatacaaata 
gatttaaagg 
aaatttacaa 
ccgaattctt 
ttggggacaa 
ataagcttta 
tttgaacgaa 



ataacaaact 
tgttgagtga 
aacaattgca 
ctacacttac 
aggaattaac 
atattcttga 
tggatggttt 
tcgggcgttc 
gtggcagtga 
aagcttttct 
cttctattat 
ctacactttc 
atgcaaagat 
atgattcaat 
ataaggattc 
aatctgaaca 
aaattgattt 
attcttctac 
atagaacgtt 
catttttgac 
ctttaacatg 
aaactaaatt 
tagaagagga 
caggcggagt 
ttattggaga 
aaccttctat 
ataatttaga 
gagtgtattt 
ttttagaaat 
ggattacgac 
atgggacctt 
ctgcatcagg 
gcaaccttat 



cgatgcgata 
tgtaatgaaa 
agagatttct 
tgaaattaca 
ttttgctaca 
tgagttaact 
tgaattttac 
agctttaaaa 
ggtcggaaat 
tactttaaca 
gaatgaacat 
taatactttt 
gattgtggaa 
tacagtatta 
cttatcggaa 
aatctattat 
cactaaaaaa 
aggagaaatt 
aagtgctaat 
tccgattaat 
taaatcatat 
gatcgtcccg 
caatttagag 
gaatggaact 
taagttaaaa 
tcatttaaaa 
agattatcaa 
aattttaaaa 
taagcctgcg 
tccaggggct 
tagacaaagt 
accatttaat 
gtcttcaact 



aatacgatgc 
caaaattatg 
gataagttgg 
cctgcgtatc 
gaaactagtt 
gagttaactg 
cttaatacat 
actgcatcgg 
gtttataact 
acatgccgaa 
ttaaataagg 
tctaatccta 
gctaaaccag 
aaagtatatg 
gttatttatg 
acaaataaca 
atgaaaactt 
gacttaaata 
gatgatgggg 
gggtttggcc 
ttaagagaac 
ccaagtggtt 
ccgtggaaag 
aaagctttat 
ccgaaaactg 
gatgaaaata 
actattaata 
agtcaaaatg 
gaggatttat 
agcatttcag 
ctttcattaa 
gtgacggtaa 



agtcatattt 
22 



ttcgggtata 
cgctaagtct 
atattattaa 
aaaggattaa 
caaaagtaaa 
aactagcgaa 
tccacgatgt 
aattaattac 
tcttaattgt 
aattattagg 
aaaaagagga 
attatgcaaa 
gacatgcatt 
aggctaagct 
gtgatatgga 
tagtatttcc 
taagatatga 
agaaaaaagt 
tgtatatgcc 
tccaagctga 
tactgctagc 
ttattagcaa 
caaataataa 
atgttcataa 
agtatgtaat 
ctggatatat 
aacgttttac 
gagatgaagc 
taagcccaga 
gaaataaact 
acagttattc 
gaaattctag 
ctgggacatt 



tctacctaaa 360 

gcaaatagaa 420 

tgtaaatgta 480 

atatgtgaac 540 

aaaggatggc 600 

aagtgtaaca 660 

aatggtagga 720 

taaagaaaat 780 

attaacagct 840 

cttagcagat 900 

atttagagta 960 

agttaaagga 1020 

gattgggttt 1080 

aaaacaaaat 1140 

taaattattg 1200 

aaatgaatat 1260 

ggtaacagcg 1320 

agaatcaagt 1380 

gttaggtgtc 1440 

tgaaaattca 1500 

aacagactta 1560 

tattgtagag 1620 

gaatgcgtat 168 0 

ggacggagga 17 40 

ccaatatact .1800 

tca^ttatgaa 1860 

tacaggaact 1920 

ttggggagat 1980 

attaattaat 2040 

tttcattaac 2100 

aacttatagt 2160 

gggagtatta 2220 

caaaactgaa 2280 
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tccaataata ccggattata tgtagaactt tcccgtcgct ctggtggtgg tggtcatata 2340 
tcatttgaaa acgtttctat taaataa 2367 

<210> 11 
<211> 788 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> Hybrid Vip3A-C toxin 
<400> 11 

Met Asn Lys Asn Asn Thr Lys Leu Ser Thr Arg Ala Leu Pro Ser Phe 
15 10 15 

lie Asp Tyr Phe Asn Gly lie Tyr Gly Phe Ala Thr Gly lie Lys Asp 
20 25 30 

lie Met Asn Met lie Phe Lys Thr Asp Thr Gly Gly Asp Leu Thr Leu 
35 40 45 

Asp Glu lie Leu Lys Asn Gin Gin Leu Leu Asn Asp lie Ser Gly Lys 
50 55 60 

Leu Asp Gly Val Asn Gly Ser Leu Asn Asp Leu lie Ala Gin Gly Asn 
65 70 75 80 

Leu Asn Thr Glu Leu Ser Lys Glu lie Leu Lys He Ala Asn Glu Gin 
85 90 95 

Asn Gin Val Leu Asn Asp Val Asn Asn Lys Leu Asp Ala He Asn Thr 
100 105 HO 

Met Leu Arg Val Tyr Leu Pro Lys He Thr Ser Met Leu Ser Asp Val 
115 12 0 125 

Met Lys Gin Asn Tyr Ala Leu Ser Leu Gin He Glu Tyr Leu Ser Lys 
130 135 140 

Gin Leu Gin Glu He Ser Asp Lys Leu Asp He He Asn Val Asn Val 
145 150 155 160 

Leu He Asn Ser Thr Leu Thr Glu He Thr Pro Ala Tyr Gin Arg He 
165 170 175 

Lys Tyr Val Asn Glu Lys Phe Glu Glu Leu Thr Phe Ala Thr Glu Thr 
180 " 185 190 



Ser Ser Lys Val Lys Lys Asp Gly Ser Pro Ala Asp He Leu Asp Glu 

23 
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195 200 205 

Leu Thr Glu Leu Thr Glu Leu Ala Lys Ser Val Thr Lys Asn Asp Val 
2io 215 220 

Asp Gly Phe Glu Phe Tyr Leu Asn Thr Phe His Asp Val Met Val Gly 
225 230 235 240 

Asn Asn Leu Phe Gly Arg Ser Ala Leu Lys Thr Ala Ser Glu Leu lie 
245 250 255 

Thr Lvs Glu Asn Val Lys Thr Ser Gly Ser Glu Val Gly Asn Val Tyr 
260 265 270 

Asn Phe Leu lie Val Leu Thr Ala Leu Gin Ala Lys Ala Phe Leu Thr 
275 280 285 

Leu Thr Thr Cys Arg Lys Leu Leu Gly Leu Ala Asp lie Asp Tyr Thr 
290 295 300 

Ser He Met Asn Glu His Leu Asn Lys Glu Lys Glu Glu Phe Arg Val 
305 310 315 320 

Asn He Leu Pro Thr Leu Ser Asn Thr Phe Ser Asn Pro Asn Tyr Ala 
325 330 335 

Lvs Val Lys Gly Ser Asp Glu Asp Ala Lys Met He Val Glu Ala Lys 
340 " 345 350 

Pro Gly His Ala Leu He Gly Phe Glu He Ser Asn Asp Ser He Thr 
355 360 365 

Val Leu Lys Val Tyr Glu Ala Lys Leu Lys Gin Asn Tyr Gin Val Asp 
370 * 375 380 

Lys Asp Ser Leu Ser Glu Val He Tyr Gly Asp Met Asp Lys Leu Leu 
385 390 . 395 ' . . 400 

Cys Pro Asp Gin Ser Glu Gin He Tyr Tyr Thr Asn Asn He Val Phe 
405 410 415 

Pro Asn Glu Tyr Val He Thr Lys He Asp Phe Thr Lys Lys Met Lys 
420 425 430 

Thr Leu Arg Tyr Glu Val Thr Ala Asn Phe Tyr Asp Ser Ser Thr Gly 
435 440 445 



Glu He Asp Leu Asn Lys Lys Lys Val Glu Ser Ser Glu Ala Glu Tyr 
450 455 460 

24 
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Arg Thr Leu Ser Ala Asn Asp Asp Gly Val Tyr Met Pro Leu Gly Val 
465 470 475 480 

He Ser Glu Thr Phe Leu Thr Pro He Asn Gly Phe Gly Leu Gin Ala 
485 490 495 

Asp Glu Asn Ser Arg Leu He Thr Leu Thr Cys Lys Ser Tyr Leu Arg 
500 505 510 

Glu Leu Leu Leu Ala Thr Asp Leu Ser Asn Lys Glu Thr Lys Leu He 
515 520 525 

Val Pro Pro Ser Gly Phe He Ser Asn He Val Glu Asn Gly Ser He 
530 535 540 

Glu Glu Asp Asn Leu Glu Pro Trp Lys Ala Asn Asn Lys Asn Ala Tyr 
545 550 555 560 

Val Aso His Thr Gly Gly Val Asn Gly Thr Lys Ala Leu Tyr Val His 
565 570 575 

Lys Asp Gly Gly He Ser Gin Phe He Gly Asp Lys Leu Lys Pro Lys 
580 585 590 

Thr Glu Tyr Val He Gin Tyr Thr Val Lys Gly Lys Pro Ser He His 
595 , 600 605 

Leu Lys Asp Glu Asn Thr Gly Tyr He His Tyr Glu Asp Thr Asn Asn 
610 615 620 

Asn Leu Glu Asp Tyr Gin Thr He Asn Lys Arg Phe Thr Thr Gly Thr 
625 630 635 640 

Asp Leu Lys Gly Val Tyr Leu He Leu Lys Ser Gin Asn Gly Asp Glu 
645 650 655 

•■ ■• ■• .. .. • * 

Ala Trp Glv Asp Lys Phe Thr He Leu Glu He Lys Pro Ala Glu Asp 
660 665. - 670 ® 

Leu Leu Ser Pro Glu Leu He Asn Pro Asn Ser Trp He Thr Thr Pro 
675 680 685 

Gly Ala Ser He Ser Gly Asn Lys Leu Phe He Asn Leu Gly Thr Asn 
690 695 700 

Glv Thr Phe Arg Gin Ser Leu Ser Leu Asn Ser Tyr Ser Thr Tyr Ser 
705 710 715 720 
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lie Ser Phe Thr Ala Ser Gly Pro Phe Asn Val Thr Val Arg Asn Ser 
725 730 735 

Arg Gly Val Leu Phe Glu Arg Ser Asn Leu Met Ser Ser Thr Ser His 
740 745 750 



lie Ser Gly Thr Phe Lys Thr Glu Ser Asn Asn Thr Gly Leu Tyr Val 
755 760 765 



Glu Leu Ser Arg Arg Ser Gly Gly Gly Gly His lie Ser Phe Glu Asn 
770 775 780 



Val Ser lie Lys 



785 




<210> 


12 


<211> 


36 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


IF Forward primer 


<400> 


12 


atgaacaaga ataatactaa attaagcaca 


<210> 


13 


<211> 


35 


<212> 


DNA 



36 



<213> Artificial Sequence 
<220> 

<223> 1R reverse primer 

<400> 13 

ctcaacatag aggtaatttt aggtagatat acccg 35 

<210> 14 

<211> 25 

<212> DNA 

<213> Artificial Sequence 

<220> - 

<223> Primer P3 

<400> 14 

gatgatgggg tgtatatgcc gttag 25 

<210> 15 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer P4 



26 
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<400> 15 

aataaattgt gaaattcctc cgtcc 



25 



<210> 16 

<211> 33 

<212> DNA 

<213> Artificial Sequence 



<220> 
<223> 



Primer 4F 



<400> 16 

agtcaaaatg gagatcaagg ttggggagat aac 



33 



<210> 17 

<211> 34 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 4R 



<400> 17 

ttacttaata gagagatcgt ggaaatgtac aata 



34 



<210> 18 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer P5 



<400> 18 

aatggagatg aagcttgggg aga 



23 



<210> 19 

<211> 25 

<212> DNA 

<213> Artificial Sequence 



<220> 
<223> 



Primer P6 



<400> 19 

cgtggaaatg tacaatagga ccacc 



25 



<210> 20 

<211> 25 

<212> DNA 

<213> Artificial Sequence 



<220> 
<223> 



Primer Vip3CF4 



<400> 20 

gtttagaaga ttttcaaacc attac 



25 



<210> 21 



27 
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<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer T7 

<400> 21 

ttaatacgac tcactatagg g 



<210> 22 

<211> 34 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer Vip3Cc 

<400> 22 

tttatttaat agaaacgttt tcaaatgata tatg 



<210> 23 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer Vip3Cn 

<400> 23 

caccatgaac aagaataata ctaaattaag cacaagag 



<210> 24 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer Vip3A-N 

<400> 24 

caccatgaac aagaataata ctaaattaag cacaagag 



<210> 25 

<211> 2? . 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer Vip3A2050 

<400> 25 

taaagttatc tccccaagct tcatctcca 



<210> 26 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Vip3C-Cl 
<400> 26 

aatggagatg aagcttgggg agat 24 

<210> 27 

<211> 34 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Vip3C-C2 

<400> 27 

tttatttaat agaaacgttt tcaaatgata tatg 34 

<210> 28 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer Vip3Za 
<400> ' 28 

ggcatttatg gatttgccac tggtatc 27 

<210> 29 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer Vip3Zb 

<400> 29 

tcctttgata cgcaggtgta atttcag 27 

<210> 30 

<211> 13829 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pNOV214? 

■ . c ■ 

<400> 30 * „ 

aagcttgcat gcctgcagtg cagcgtgacc cggtcgtgcc cctctctaga gataatgagc 60 

attgcatgtc taagttataa aaaattacca catatttttt ttgtcacact tgtttgaagt 120 

gcagtttatc tatctttata catatattta aactttactc tacgaataat ataatctata 180 

gtactacaat aatatcagtg ttttagagaa tcatataaat gaacagttag acatggtcta 240 

aaggacaatt gagtattttg acaacaggac tctacagttt tatcttttta gtgtgcatgt 300 

gttctccttt ttttttgcaa atagcttcac ctatataata cttcatccat tttattagta 360 

catccattta gggtttaggg ttaatggttt ttatagacta atttttttag tacatctatt 420 
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ttattctatt 

ataatttaga 

agaaattaaa 

aaacgccgtc 

aagcgaagca 

ctccaccgtt 

gtgagccggc 

tcctttccca 

tccacaccct 

cccccaaatc 

cccctctcta 

ttctgttcat 

cacggatgcg 

ggggaatcct 

gtttcgttgc 

gtttgtcggg 

gggcggtcgt 

tttggatctg 

aaatatcgat 

atgctttttg 

tagatcggag 

tgtgtgtgtc 

ataggtatac 

ctattcatat 

ttattttgat 

tagccctgcc 

ctgttgtttg 

cacccgcgcc 

catcaaggac 

cgagatcctc 

cggctccctc 

cctcaagatc 

catcaacacc 



ttagcctcta 

tataaaatag 

aaaactaagg 

gacgagtcta 

gacggcacgg 

ggacttgctc 

acggcaggcg 

ccgctccttc 

ctttccccaa 

cacccgtcgg 

ccttctctag 

gtttgtgtta 

acctgtacgt 

gggatggctc 

atagggtttg 

tcatcttttc 

tctagatcgg 

tatgtgtgtg 

ctaggatagg 

ttcgcttggt 

tagaatactg 

atacatcttc 

atgttgatgt 

gctctaacct 

cttgatatac 

ttcatacgct 

gtgttacttc 

ctcccgtcct 

atcatgaaca 

aagaaccagc 

aacgacctca 

gccaacgagc 

atgctccaca 



aattaagaaa 

aataaaataa 

aaacattttt 

acggacacca 

catctctgtc 

cgctgtcggc 

gcctcctcct 

gctttccctt 

cctcgtgttg 

cacctccgct 

atcggcgttc 

gatccgtgtt 

cagacacgtt 

tagccgttcc 

gtttgccctt 

atgctttttt 

agtagaattc 

ccatacatat 

tatacatgtt 

tgtgatgatg 

tttcaaacta 

atagttacga 

gggttttact 

tgagtaccta 

ttggatgatg 

atttatttgc 

tgcagggatc 

tcatcgacta 

tgatcttcaa 

agctcctcaa 

tcgcccaggg 

agaaccaggt 

tctacctccc 



actaaaactc 

agtgactaaa 

cttgtttcga 

accagcgaac 

gctgcctctg 

atccagaaat 

cctctcacgg 

cctcgcccgc 

ttcggagcgc 

tcaaggtacg 

cggtccatgg 

tgtgttagat 

ctgattgcta 

gcagacggga 

ttcctttatt 

ttgtcttggt 

tgtttcaaac 

tcatagttac 

gatgcgggtt 

tggtgtggtt 

cctggtgtat 

gtttaagatg 

gatgcatata 

tctattataa 

gcatatgcag 

ttggtactgt 

caccatgaac 

cttcaacggc 

gaccgacacc 

cgagatcagc 

caacctcaac 

gctcaacgac 

gaagatcacc 
30 



tattttagtt 

aattaaacaa 

gtagataatg 

cagcagcgtc 

gacccctctc 

tgcgtggcgg 

caccggcagc 

cgtaataaat 

acacacacac 

ccgctcgtcc 

ttagggcccg 

ccgtgctgct 

acttgccagt 

tcgatttcat 

tcaatatatg 

tgtgatgatg 

tacctggtgg 

gaattgaaga 

ttactgatgc 

gggcggtcgt 

ttattaattt 

gatggaaata 

catgatggca 

taaacaagta 

cagctatatg 

ttcttttgtc 

aagaacaaca 

atctacggct 

ggcggcaacc 

ggcaagctcg 

accgagctgt 

gtgaacaaca 

tccatgctct 



tttttattta 

atacccttta 

ccagcctgtt 

gcgtcgggcc 

gagagttccg 

agcggcagac 

tacgggggat 

agacaccccc 

aaccagatct 

tccccccccc 

gtagttctac 

agcgttcgta 

gtttctcttt 

gatttttttt 

ccgtgcactt 

tggtctggtt 

atttattaat 

tgatggatgg 

atatacagag 

tcattcgttc 

tggaactgta 

tcgatctagg 

tatgcagcat 

tgttttataa 

tggatttttt 

gatgctcacc 

ccaagctctc 

tcgccaccgg 

tcaccctcga 

acggcgtgaa 

ccaaggagat 

agctcgacgc 

ccgacgtgat 



480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980* 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
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gaagcagaac 


tacgccctct 


ccctccagat 


cgagtacctc 


tccaagcagc 


tccaggagat 


Z fi O U 


cagcgacaag 


ctcgacatca tcaacgtgaa cgtgctcatc 


aactccaccc 


tcaccgagau 


Z OZ VJ 


caccccggcc 


taccagcgca 


tcaagtacgt 


gaacgagaag 


ttcgaggagc 


ugacc uucgc 


OCOft 
6JOU 


caccgagacc 


accctcaagg 


tgaagaagga 


ctcctccccg gccgacatcc 


ucgacgagc u 


Z O fi U 


gaccgagctg 


accgagctgg 


ccaagtccgt 


gaccaagaac 


gacgtggacg 


s—m J-* s—c i /-< 4^ 4* 

gctLCgagtt. 




ctacctcaac 


accttccacg 


acgtgatggt 


gggcaacaac 


ctcttcggcc 


gctccgccct 


Z / O U 


caagaccgcc tccgagctga tcgccaagga 


gaacgtgaag 


acctccggct 


ccgaggtggg 


z o z u 


caacgtgtac 


aacttcctca tcgtgctcac 


cgccctgcag 


gccaaggcct 


tcctcaccct 


o o o n 
Z o o U 


caccacctgc cgcaagctcc tcggcctcgc 


cggcatcgac 


tacacctcca 


tcatgaacga 


z y *iu 


gcacctcaac 


aaggagaagg aggagttccg 


cgtgaacatc 


ctcccgaccc 


tctccaacac 


oUUU 


cttctccaac 


ccgaactacg 


ccaaggtgaa 


gggctccgac 


gaggacgcca 


agatgatcgt 


oUoU 


ggaggccaag 


ccgggccacg 


ccctcgtggg cttcgagatg tccaacgact 


ccatcaccgt 


olZU 


gctcaaggtg 


tacgaggcca 


agctcaagca 


gaactaccag 


gtggacaagg 


actccctctc 


o i o n 
oloU 


cgaggtgatc 


tacggcgaca 


ccgacaagct 


cttctgcccg 


gaccagtccg 


agcagatata 


3240 


ctacaccaac 


aacatcgtgt 


tcccgaacga 


gtacgtgatc 


accaagatcg 


acttcaccaa 




gaagatgaag accctccgct 


acgaggtgac 


cgccaacttc 


tacgactcct 


ccaccggcga 


oobU 


gatcgacctc 


aacaagaaga 


aggtggagtc 


ctccgaggcc 


gagtaccgca 


ccctctccgc 


o4ZU 


caacgacgac 


ggcgtgtaca 


tgccgctcgg 


cgtgatctcc 


gaaaccttcc 


tcaccccgat 




caacggcttc 


ggcctccagg 


ccgacgagaa 


ctcccgcctc 


atcaccctca 


cctgcaagtc 


O C. /} n 


ctacctccgc 


gagctgctcc 


tcgccaccga 


cctctccaac 


aaggagacca 


agctcatcgt 


obUU 


gccgccgtcc 


ggcttcatct 


ccaacatcgt 


ggagaacggc 


tccatcgagg 


aggacaacct 




cgagccgtgg 


aaggccaaca 


acaagaacgc 


ctacgtggac 


cacaccggcg 


gcgtgaacgg 


o /z u 


caccaaggcc 


ctctacgtgc 


acaaggacgg 


cggcttctcc 


cagttcatcg 


gcgacaagct 


o/oU 


caagccgaag 


accgagtacg 


tgatccagta 


caccgtgaag ggcaagccgt 


ccatccacct 


J04U 


* caaggacgag 


aacaccggct 


acatccacta 


cgaggacacc 


aacaacaacc 


tcaaggacta 




ccagaccatc accaagcgct 


tcaccaccgg 


caccgacctc 


aagggcgtgt 


acctcatccu 




caagtcccag 


aacggcgacg 


aggcctgggg 


cgacaagttc 


accatccttg 


agatcaagcc 


ftUZ u 


ggccgaggac 


ctcctctccc cggagctgat 


caacccgaac 


tcctggatca 


ccaccccggg 


«iUo V 


cgcctccatc 


tccggcaaca 


agctcttcat 


caacctcggc 


accaacggca 


ccttccgcca 


4140 


gtccctctcc 


ctcaactcct 


actccaccta 


ctccatctcc 


ttcaccgcct 


ccggcccgtt 


4200 


caacgtgacc gtgcgcaact 


cccgcagggt 


gctcttcgag 


cgctccaacc 


tcatgtcctc 


4260 


cacctcccac 


atctccggca 


ccttcaagac 


cgagtccaac 


aacaccggcc 


tctacgtgga 


4320 
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gctgtcccgc cgctccggcg gcggcggcca catctccttc gagaacgtgt ccatcaagta 4380 

gatctgagct ctagatcccc gaatttcccc gatcgttcaa acatttggca ataaagtttc 4440 

ttaagattga atcctgttgc cggtcttgcg atgattatca tataatttct gttgaattac 4500 

gttaagcatg taataattaa catgtaatgc atgacgttat ttatgagatg ggtttttatg 4560 

attagagtcc cgcaattata catttaatac gcgatagaaa acaaaatata gcgcgcaaac 4620 

taggataaat tatcgcgcgc ggtgtcatct atgttactag atcgggaatt gggtaccagc 4680 

ttgcatgcct gcagtgcagc gtgacccggt cgtgcccctc tctagagata atgagcattg 4740 

catgtctaag ttataaaaaa ttaccacata ttttttttgt cacacttgtt tgaagtgcag 4800 

tttatctatc tttatacata tatttaaact ttactctacg aataatataa tctatagtac 4860 

tacaataata tcagtgtttt agagaatcat ataaatgaac agttagacat ggtctaaagg 4920 

acaattgagt attttgacaa caggactcta cagttttatc tttttagtgt gcatgtgttc 4980 

tccttttttt ttgcaaatag cttcacctat ataatacttc atccatttta ttagtacatc 5040 

catttagggt ttagggttaa tggtttttat agactaattt ttttagtaca tctattttat 5100 

tctattttag cctctaaatt aagaaaacta aaactctatt ttagtttttt tatttaataa 5160 

tttagatata aaatagaata aaataaagtg actaaaaatt aaacaaatac cctttaagaa 5220 

attaaaaaaa ctaaggaaac atttttcttg tttcgagtag ataatgccag cctgttaaac 5280 

gccgtcgacg agtctaacgg acaccaacca gcgaaccagc agcgtcgcgt cgggccaagc 5340 

gaagcagacg gcacggcatc tctgtcgctg cctctggacc cctctcgaga gttccgctcc 5400 

accgttggac ttgctccgct gtcggcatcc agaaattgcg tggcggagcg gcagacgtga 5460 

gccggcacgg caggcggcct cctcctcctc tcacggcacc ggcagctacg ggggattcct 5520 

ttcccaccgc tccttcgctt tcccttcctc gcccgccgta ataaatagac accccctcca 5580 

caccctcttt ccccaacctc gtgttgttcg gagcgcacac acacacaacc agatctcccc 5640 

caaatccacc cgtcggcacc tccgcttcaa ggtacgccgc tcgtcctccc cccccccccc 5700 

tctctacctt ctctagatcg gcgttccggt ccatggttag ggcccggtag ttctacttct 5760 

gttcatgttt gtgttagatc cgtgtttgtg ttagatccgt gctgctagcg ttcgtacacg 5820 

gatgcgacct gtacgtcaga cacgttctga ttgctaactt gccagtgttt ctctttgggg 5880 

aatcctggga tggctctagc cgttccgcag acgggatcga tttcatgatt ttttttgttt 5940 

cgttgcatag ggtttggttt gcccttttcc tttatttcaa tatatgccgt gcacttgttt 6000 

gtcgggtcat cttttcatgc ttttttttgt cttggttgtg atgatgtggt ctggttgggc 6060 

ggtcgttcta gatcggagta gaattctgtt tcaaactacc tggtggattt attaattttg 6120 

gatctgtatg tgtgtgccat acatattcat agttacgaat tgaagatgat ggatggaaat 6180 

atcgatctag gataggtata catgttgatg cgggttttac tgatgcatat acagagatgc 6240 

tttttgttcg cttggttgtg atgatgtggt gtggttgggc ggtcgttcat tcgttctaga 6300 
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tcggagtaga 


atactgtttc 


aaactacctg 


gtgtatttat 


taattttgga 


actgtatgtg 


6360 


tgtgtcatac atcttcatag 


ttacgagttt 


aagatggatg 


gaaatatcga 


tctaggatag 


6420 


gtatacatgt 


tgatgtgggt 


tttactgatg 


catatacatg 


atggcatatg 


cagcatctat 


6480 


tcatatgctc 


taaccttgag 


tacctatcta 


ttataataaa 


caagtatgtt 


ttataattat 


6540 


tttgatcttg 


atatacttgg 


atgatggcat 


atgcagcagc 


tatatgtgga 


tttttttagc 


6600 


cctgccttca 


tacgctattt 


atttgcttgg 


tactgtttct 


tttgtcgatg 


ctcaccctgt 


6660 


tgtttggtgt 


tacttctgca 


gggatccccg 


atcatgcaaa 


aactcattaa 


ctcagtgcaa 


6720 


aactatgcct 


ggggcagcaa 


aacggcgttg 


actgaacttt 


atggtatgga 


aaatccgtcc 


6780 


agccagccga 


tggccgagct 


gtggatgggc 


gcacatccga 


aaagcagttc 


acgagtgcag 


6840 


aatgccgccg gagatatcgt 


ttcactgcgt 


gatgtgattg 


agagtgataa 


atcgactctg 


6900 


ctcggagagg ccgttgccaa 


acgctttggc 


gaactgcctt 


tcctgttcaa 


agtattatgc 


6960 


gcagcacagc 


cactctccat 


tcaggttcat 


ccaaacaaac 


acaattctga 


aatcggtttt 


7020 


gccaaagaaa 


atgccgcagg 


tatcccgatg 


gatgccgccg 


agcgtaacta 


taaagatcct 


7080 


aaccacaagc 


cggagctggt 


ttttgcgctg 


acgcctttcc 


ttgcgatgaa 


cgcgtttcgt 


7140 


gaattttccg 


agattgtctc 


cctactccag 


ccggtcgcag 


gtgcacatcc 


ggcgattgct 


7200 


cactttttac 


aacagcctga 


tgccgaacgt 


ttaagcgaac 


tgttcgccag 


cctgttgaat 


7260 


atgcagggtg 


aagaaaaatc 


ccgcgcgctg 


gcgattttaa 


aatcggccct 


cgatagccag 


7320 


cagggtgaac 


cgtggcaaac 


gattcgttta 


atttctgaat 


tttacccgga 


agacagcggt 


7380 


ctgttctccc 


cgctattgct 


gaatgtggtg 


aaattgaacc 


ctggcgaagc 


gatgttcctg 


7440 


ttcgctgaaa 


caccgcacgc 


ttacctgcaa 


ggcgtggcgc 


tggaagtgat 


ggcaaactcc 


7500 


gataacgtgc 


tgcgtgcggg 


tctgacgcct 


aaatacattg 


atattccgga 


actggttgcc 


7560 


aatgtgaaat 


tcgaagccaa 


accggctaac 


cagttgttga 


cccagccggt 


gaaacaaggt 


7620 


gcagaactgg 


acttcccgat 


tccagtggat 


gattttgcct 


tctcgctgca 


tgaccttagt 


7680 


gataaagaaa 


ccaccattag 


ccagcagagt 


gccgccattt 


tgttctgcgt 


cgaaggcgat 


7740 


gcaacgttgt ggaaaggttc 


tcagcagtta 


cagcttaaac 


cgggtgaatc 


agcgtttatt 


7300 


gccgccaacg 


aatcaccggt 


gactgtcaaa 


ggccacggcc 


gtttagcgcg 


tgtttacaac 


7860 


aagctgtaag agcttactga 


aaaaattaac 


atctcttgct 


aagctgggag 


ctcgatccgt 


7920 


cgacctgcag 


atcgttcaaa 


catttggcaa 


taaagtttct 


taagattgaa 


tcctgttgcc 


7980 


ggtcttgcga 


tgattatcat 


ataatttctg 


ttgaattacg 


ttaagcatgt 


aataattaac 


8040 


atgtaatgca 


tgacgttatt 


tatgagatgg 


gtttttatga 


ttagagtccc 


gcaattatac 


8100 


atttaatacg 


cgatagaaaa 


caaaatatag 


cgcgcaaact 


aggataaatt 


atcgcgcgcg 


8160 


gtgtcatcta 


tgttactaga 


tctgctagcc 


ctgcaggaaa 


tttaccggtg 


cccgggcggc 


8220 
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cagcatggcc 


gtatccgcaa 


tgtgttatta 


agttgtctaa 


gcgtcaattt 


gtttacacca 


8280 


caatatatcc 


tgccaccagc 


cagccaacag 


ctccccgacc 


ggcagctcgg 


cacaaaatca 


8340 


ccactcgata 


caggcagccc 


atcagaatta 


attctcatgt 


ttgacagctt 


atcatcgact 


8400 


gcacggtgca 


ccaatgcttc 


tggcgtcagg 


cagccatcgg 


aagctgtggt 


atggctgtgc 


8460 


aggtcgtaaa 


tcactgcata 


attcgtgtcg 


ctcaaggcgc 


actcccgttc 


tggataatgt 


8520 


tttttgcgcc 


gacatcataa 


cggttctggc 


aaatattctg 


aaatgagctg 


ttgacaatta 


8580 


atcatccggc 


tcgtataatg 


tgtggaattg 


tgagcggata 


acaatttcac 


acaggaaaca 


8640 


gaccatgagg 


gaagcgttga 


tcgccgaagt 


atcgactcaa 


ctatcagagg 


tagttggcgt 


8700 


catcgagcgc 


catctcgaac 


cgacgttgct 


ggccgtacat 


ttgtacggct 


ccgcagtgga 


8760 


tggcggcctg 


aagccacaca 


gtgatattga 


tttgctggtt 


acggtgaccg 


taaggcttga 


8820 


tgaaacaacg 


cggcgagctt 


tgatcaacga 


ccttttggaa 


acttcggctt 


cccctggaga 


8880 


gagcgagatt 


ctccgcgctg 


tagaagtcac 


cattgttgtg 


cacgacgaca 


tcattccgtg 


8940 


gcgttatcca 


gctaagcgcg 


aactgcaatt 


tggagaatgg 


cagcgcaatg 


acattcttgc 


9000 


aggtatcttc 


gagccagcca 


cgatcgacat 


tgatctggct 


atcttgctga 


caaaagcaag 


9060 


agaacatagc 


gttgccttgg 


taggtccagc 


ggcggaggaa 


ctctttgatc 


cggttcctga 


9120 


acaggatcta 


tttgaggcgc 


taaatgaaac 


cttaacgcta 


tggaactcgc 


cgcccgactg 


9180 


ggctggcgat 


gagcgaaatg 


tagtgcttac 


gttgtcccgc 


atttggtaca 


gcgcagtaac 


9240 


cggcaaaatc 


gcgccgaagg 


atgtcgctgc 


cgactgggca 


atggagcgcc 


tgccggccca 


9300 


gtatcagccc 


gtcatacttg 


aagctaggca 


ggcttatctt 


ggacaagaag 


atcgcttggc 


9360 


ctcgcgcgca 


gatcagttgg 


aagaatttgt 


tcactacgtg 


aaaggcgaga 


tcaccaaagt 


9420 


agtcggcaaa 


taaagctcta 


gtggatctcc 


gtacccccgg 


gggatctggc 


tcgcggcgga 


9480 


cgcacgacgc 


cggggcgaga 


ccataggcga 


tctcctaaat 


caatagtagc 


tgtaacctcg 


9540 


aagcgtttca 


cttgtaacaa 


cgattgagaa 


tttttgtcat 


aaaattgaaa 


tacttggttc 


9600 


gcatttttgt 


catccgcggt 


cagccgcaat 


tctgacgaac 


tgcccattta 


gctggagatg 


9660 


attgtacatc 


cttcacgtga 


aaatttctca 


agcgctgtga 


acaagggttc 


agattttaga 


' '9720 


ttgaaaggtg 


agcccfttgaa 


acacgttctt 


cttgtcgatg 


acgacgtcgc 


tatgcggcat 


978 0 


cttattattg 


aataccttac 


gatccacgcc 


ttcaaagtga 


ccgcggtagc 


cgacagcacc 


9840 


cagttcacaa 


gagtactctc 


ttccgcgacg 


gtcgatgtcg 


tggttgttga 


tctaaattta 


9900 


ggtcgtgaag 


atgggctcga 


gatcgttcgt 


aatctggcgg 


caaagtctga 


tattccaatc 


9960 


ataattatca 


gtqgcgaccg 


ccttaaacracr 


acggataaag 


ttgttgcact 


caacrcfcaacfa 


10020 


gcaagtgatt 


ttatcgctaa 


gccgttcagt 


atcagagagt 


ttctagcacg 


cattcgggtt 


10080 


gccttgcgcg 


tgcgccccaa 


cgttgtccgc 


tccaaagacc 


gacggtcttt 


ttgttttact 


10140 


gactggacac 


ttaatctcag 


gcaacgtcgc 


ttgatgtccg 


aagctggcgg 


tgaggtgaaa 


10200 
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cttacggcag 


gtgagttcaa 


tcttctcctc 


gcgtttxtag 


agaaaccccg 


cgacgttcta 




tcgcgcgagc 


aacttctcat 


tgccagtcga 


gtacgcgacg 


aggaggttta 


tgacaggagt 




atagatgttc 


tcattttgag 


gctgcgccgc 


aaacttgagg 


cagatccgtc 


aagccctcaa 




ctgataaaaa 


cagcaagagg 


tgccggttat 


ttctttgacg 


cggacgtgca 


ggtttcgcac 


XUfifiU 


ggggggacga 


tggcagcctg 


agccaattcc 


cagatccccg 


aggaatcggc 


gfcgagcggtc 


1UOUU 


gcaaaccatc 


cggcccggta 


caaatcggcg 


cggcgctggg 


tgatgacctg 


gtggagaagt 


lUObu 


tgaaggccgc 


gcaggccgcc 


cagcggcaac 


gcatcgaggc 


agaagcacgc 


cccggtgaat 


lUbzU 


cgtggcaagc 


ggccgctgat 


cgaatccgca 


aagaatcccg 


gcaaccgccg 


gcagccggtg 


1U bo U 


cgccgtcgat 


taggaagccg 


cccaagggcg 


acgagcaacc 


agatxttxtc 


gttccgatgc 


1U / *1U 


tctatgacgt 


gggcacccgc 


gatagtcgca 


gcatcatgga 


cgtggccgtt 


ttccgtctgt 


lOoUU 


cgaagcgtga 


ccgacgagct 


ggcgaggtga 


tccgctacga 


gcttccagac 


gggcacgtag 


i rs o c rx 
108 60 


aggtttccgc 


agggccggcc 


ggcatggcca 


gtgtgtggga 


ttacgacctg 


gtactgatgg 


1 f\ A O f\ 

10920 


cggtttccca 


tctaaccgaa 


tccatgaacc 


gataccggga 


agggaaggga 


gacaagcccg 


i r\ r\ o n 
10980 


gccgcgtgtt 


ccgtccacac 


gttgcggacg 


tactcaagtt 


ctgccggcga 


gccgatggcg 


11040 


gaaagcagaa 


agacgacctg 


gtagaaacct 


gcattcggtt 


aaacaccacg 


cacgttgcca 


-1-11 Art 

11100 


tgcagcgtac 


gaagaaggcc 


aagaacggcc 


gcctggtgac 


ggtatccgag 


ggtgaagcct 


11160 


tgattagccg 


ctacaagatc 


gtaaagagcg 


aaaccgggcg 


gccggagtac 


atcgagatcg 


11220 


agctagctga 


ttggatgtac 


cgcgagatca 


cagaaggcaa 


gaacccggac 


gtgctgacgg 


11280 


ttcaccccga 


ttactttttg 


atcgatcccg 


gcatcggccg 


ttttctctac 


cgcctggcac 


11340 


gccgcgccgc 


aggcaaggca 


gaagccagat 


ggttgttcaa 


gacgatctac 


gaacgcagtg 


11400 


gcagcgccgg 


agagttcaag 


aagttctgtt 


tcaccgtgcg 


caagctgatc 


gggtcaaatg 


"1 1 A C f\ 

114bU 


acctgccgga 


gtacgatttg 


aaggaggagg 


cggggcaggc 


tggcccgatc 


ctagtcatgc 


1 1 COft 

llo^cU 


gctaccgcaa 


cctgatcgag 


ggcgaagcat 


ccgccggttc 


ctaatgtacg 


gagcagatgc 


1 1 CQA 


tagggcaaat 


tgccctagca 


ggggaaaaag 


gtcgaaaagg 


tctctttcct 


gtggatagca 


1 T C A C\ 

llo40 


cgtacattgg 


gaacccaaag 


ccgtacattg 


ggaaccggaa 


cccgtacatt 


gggaacccaa 


11./ uu 


agccgtacat 


tgggaaccgg 


tcacacatgt 


aagtgactga 


tataaaagag 


aaaaaaggcg 


i ncn 


atttttccgc 


ctaaaactct 


ttaaaactta 


ttaaaactct 


taaaacccgc 


ctggcctgtg 


1 1 CIO A 


cataactgtc 


tggccagcgc 


acagccgaag 


agctgcaaaa 


agcgcctacc 


cttcggtcgc 


noon 


tgcgctccct 


acgccccgcc 


gcttcgcgtc 


ggcctatcgc 


ggccgctggc 


cgctcaaaaa 


11940 


tggctggcct 


acggccaggc 


aatctaccag 


ggcgcggaca 


agccgcgccg 


tcgccactcg 


12000 


accgccggcg 


ctgaggtctg 


cctcgtgaag 


aaggtgttgc 


tgactcatac 


caggcctgaa 


12060 


tcgccccatc 


atccagccag 


aaagtgaggg 


agccacggtt 


gatgagagct 


ttgttgtagg 


12120 
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tggaccagtt ggtgattttg aacttttgct ttgccacgga acggtctgcg ttgtcgggaa 12180 

gatgcgtgat ctgatccttc aactcagcaa aagttcgatt tattcaacaa agccgccgtc 12240 

ccgtcaagtc agcgtaatgc tctgccagtg ttacaaccaa ttaaccaatt ctgattagaa 12300 

aaactcatcg agcatcaaat gaaactgcaa tttattcata tcaggattat caataccata 12360 

tttttgaaaa agccgtttct gtaatgaagg agaaaactca ccgaggcagt tccataggat 12420 

ggcaagatcc tggtatcggt ctgcgattcc gactcgtcca acatcaatac aacctattaa 12480 

tttcccctcg tcaaaaataa ggttatcaag tgagaaatca ccatgagtga cgactgaatc 12540 

cggtgagaat ggcaaaagct ctgcattaat gaatcggcca acgcgcgggg agaggcggtt 12600 

tgcgtattgg gcgctcttcc gcttcctcgc tcactgactc gctgcgctcg gtcgttcggc 12 660 

tgcggcgagc ggtatcagct cactcaaagg cggtaatacg gttatccaca gaatcagggg 12720 

ataacgcagg aaagaacatg tgagcaaaag gccagcaaaa ggccaggaac cgtaaaaagg 12780 

ccgcgttgct ggcgtttttc cataggctcc gcccccctga cgagcatcac aaaaatcgac »12840 

gctcaagtca gaggtggcga aacccgacag gactataaag ataccaggcg tttccccctg 12900 

gaagctccct cgtgcgctct cctgttccga ccctgccgct taccggatac ctgtccgcct 129 60 

ttctcccttc gggaagcgtg gcgctttctc atagctcacg ctgtaggtat ctcagttcgg 13020 

tgtaggtcgt tcgctccaag ctgggctgtg tgcacgaacc ccccgttcag cccgaccgct 13080 

gcgccttatc cggtaactat cgtcttgagt ccaacccggt aagacacgac ttatcgccac 13140 

tggcagcagc cactggtaac aggattagca gagcgaggta tgtaggcggt gctacagagt 132 00 

tcttgaagtg gtggcctaac tacggctaca ctagaagaac agtatttggt atctgcgctc 13260 

tgctgaagcc agttaccttc ggaaaaagag ttggtagctc ttgatccggc aaacaaacca 13320 

ccgctggtag cggtggtttt tttgtttgca agcagcagat tacgcgcaga aaaaaaggat 13380 

ctcaagaaga tcctttgatc ttttctacgg ggtctgacgc tcagtggaac gaaaactcac 13440 

gttaagggat tttggtcatg agattatcaa aaaggatctt cacctagatc cttttgatcc 13500 

ggaattaatt cctgtggttg gcatgcacat acaaatggac gaacggataa accttttcac 13560 
gcccttttaa atatccgatt attctaataa acgctctttt ctcttaggtt tacccgccaa. 13620 

tatatcctgt caaacactga tagtttaaac tgaaggcggg aaacgacaat ctgatcatga 13680 

gcggagaatt aagggagtca cgttatgacc cccgccgatg acgcgggaca agccgtttta 13740 

cgtttggaac tgacagaacc gcaacgctgc aggaattggc cgcagcggcc atttaaatca 138 00 

attgggcgcg ccgaattcga gctcggtac 13829 

<210> 31 
<211> 2367 
<212> DNA 

<213> Bacillus thuringiensis 
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<220> 

<221> misc_feature 

<222> (1) . . (2367) 

<223> Vip3C-12168 coding sequence 



<400> 31 
atgaatatga 


ataatactaa 


attaaacgca 


agggccctac 


cgagttttat 


tgattatttt 


60 


aatggcattt 


atggatttgc 


cactggtatc 


aaagacatta 


tgaatatgat 


ttttaaaacg 


120 


gatacaggtg 


gtaatctaac 


cttagacgaa 


atcctaaaga 


atcagcagtt 


actaaatgag 


180 


atttctggta 


aattggatgg 


ggtaaatggg 


agcttaaatg 


atcttatcgc 


acagggaaac 


240 


ttaaatacag 


aattatctaa 


ggaaatctta 


aaaattgcaa 


atgaacagaa 


tcaagtctta 


300 


aatgatgtta 


ataacaaact 


cgatgcgata 


aatacgatgc 


ttcatatata 


tctacctaaa 


360 


attacatcta 


tgttaagtga 


tgtaatgaag 


caaaattatg 


cgctaagtct 


gcaaatagaa 


420 


tacttaagta 


agcaattgca 


agaaatttct 


gataaattag 


atattattaa 


cgtaaatgtt 


480 


cttattaact 


ctacacttac 


tgaaattaca 


cctgcatatc 


aacggattaa 


atatgtgaat 


540 


gaaaaatttg 


aagaattaac 


ttttgctaca 


gaaaccactt 


taaaagtaaa 


aaaggatagc 


600 


tcgcctgctg 


atattcttga 


tgagttaact 


gaattaactg 


aactagcgaa 


aagtgttaca 


660 


aaaaatgacg 


ttgatggttt 


tgaattttac 


cttaatacat 


tccacgatgt 


aatggtagga 


720 


aataatttat 


tcgggcgttc 


agctttaaaa 


actgcttcag 


aattaattgc 


taaagaaaat 


780 


gtgaaaacaa 


gtggcagtga 


agtaggaaat 


gtttataatt 


tcttaattgt 


attaacagct 


840 


ctacaagcaa 


aagcttttct 


tactttaaca 


acatgccgaa 


aattattagg 


cttagcagat 


900 


attgattata 


cttctattat 


gaatgaacat 


ttaaataagg 


aaaaagagga 


atttagagta 


960 


aacatccttc 


ctacactttc 


taatactttt 


tctaatccta 


attatgcaaa 


agttaaagga 


1020 


agtgatgaag 


atgcaaagat 


gattgtggaa 


gctaaaccag 


gacatgcatt 


ggttgggttt 


1080 


gaaatgagca 


atgattcaat 


cacagtatta 


aaagtatatg 


aggctaagct 


aaaacaaaat 


1140 


tatcaagttg 


ataaggattc 


cttatcggag 


gttatttatg 


gtgatacgga 


taaattattt 


1200 


tgtccagatc 


aatctgaaca 


aatatattat 


acaaataaca 


tagtattccc 


aaatgaatat 


1260 


gtaattacta 


aaattgattt 


cactaaaaaa 


atgaaaactt 


taagatatga 


ggtaacagcg 


1320 


aatttttatg 


attcttctac 


aggagaaatt 


gacttaaata 


agaaaaaagt 


agaatcaagt 


1380 


gaagcggagt 


atagaacgtt 


aagtgctaat 


gatgatggag 


tgtatatgcc 


attaggtgtc 


1440 


atcagtgaaa 


catttttgac 


tccgataaat 


gggtttggcc 


tccaagctga 


tgaaaattca 


1500 


agattaatta 


ctttaacatg 


taaatcatat 


ttaagagaac 


tactgctagc 


aacagactta 


1560 


agcaataaag 


aaactaaatt 


gatcgtccca 


ccaagtggtt 


ttattagcaa 


tattgtagag 


1620 


aacgggtcca 


tagaagagga 


caatttagag 


ccgtggaaag 


caaataataa 


gaatgcgtat 


1680 


gtagatcata 


caggcggagt 


gaatggaact 


aaagctttat 


atgttcataa 


ggacggagga 


1740 


ttttcacaat 


ttattggaga 


taagttaaaa 


ccgaaaactg 
37 
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gttaaaggaa 


aaccttctat 


tcatttaaaa gatgaaaata ctggatatat 


tcattatgaa 


1860 


gatacaaata 


ataatttaaa 


agattatcaa actattacta aacgttttac tacaggaact 


1920 


gatttaaagg 


gagtgtattt 


aatt-ffaaaa arr+Taaaata cracfatcraacrc 


ttggggagat 


1980 


aaatttacaa 


ttttagaaat 


taagcctgcg gaggatttat taagcccaga 


attaattaat 


2040 


ccgaattctt 


ggattacgac 


tccaggggct agcatttcag gaaataaact 


tttcattaac 


2100 


ttggggacaa 


atgggacctt 


tagacaaagt ctttcattaa acagttattc 


aacttatagt 


2160 


ataagcttta 


ctgcatcagg 


accatttaat gtgacggtaa gaaattctag 


ggaagtatta 


2220 


tttgaacgaa 


gcaaccttat 


gtcttcaact agtcatattt ctgggacatt 


caaaactgaa 


2280 


tccaataata 


ccggattata 


tgtagaactt tcccgtcgct ctggtggtgg tggtcatata 


2340 


tcatttgaaa 


acgtttctat 


taaataa 




2367 



<210> 32 

<211> 788 

<212> PRT 

<213> Bacillus thuringiensis 



<220> 

< 2 2 1 > MIS C FEATURE 

<222> (1) . . (788) 

<223> Vip3C-12168 toxin 

<400> 32 

Met Asn Met Asn Asn Thr Lys Leu Asn Ala Arg Ala Leu Pro Ser Phe 
15 10 15 

lie Asp Tyr Phe Asn Gly lie Tyr Gly Phe Ala Thr Gly lie Lys Asp 
20 25 30 

lie Met Asn Met lie Phe Lys Thr Asp Thr Gly Gly Asn Leu Thr Leu 
35 40 45 

Asp Glu lie Leu Lys Asn Gin Gin Leu Leu Asn Glu lie Ser Gly Lys 
50 55 60 . 

Leu Asp Gly Val Asn Gly Ser Leu Asn Asp Leu lie Ala Gin Gly Asn 
65 70 75 80 

Leu Asn Thr Glu Leu Ser Lys Glu lie Leu Lys lie Ala Asn Glu Gin 
85 90 95 



Asn Gin Val Leu Asn Asp Val Asn Asn Lys Leu Asp Ala He Asn Thr 
100 105 110 



Met Leu His He Tyr Leu Pro Lys He Thr Ser Met Leu Ser Asp Val 
115 120 125 

38 



WO 03/075655 PCT/US03/04735 



Met Lys Gin Asn Tyr Ala Leu Ser Leu Gin He Glu Tyr Leu Ser Lys 
130 135 140 



Gin Leu Gin Glu He Ser Asp Lys Leu Asp lie lie Asn Val Asn Val 
145 150 155 160 



Leu He Asn Ser Thr Leu Thr Glu He Thr Pro Ala Tyr Gin Arg He 
165 170 175 



Lys Tyr Val Asn Glu Lys Phe Glu Glu Leu Thr Phe Ala Thr Glu Thr 
180 ~ 185 190 



Thr Leu Lys Val Lys Lys Asp Ser Ser Pro Ala Asp He Leu Asp Glu 
195 200 205 



Leu Thr Glu Leu Thr Glu Leu Ala Lys Ser Val Thr Lys Asn Asp Val 
210 215 220 



Asp Gly Phe Glu Phe Tyr Leu Asn Thr Phe His Asp Val Met Val Gly 
225 230 235 240 



Asn Asn Leu Phe Gly Arg Ser Ala Leu Lys Thr Ala Ser Glu Leu He 
245 250 255 



Ala Lys Glu Asn Val Lys Thr Ser Gly Ser Glu Val Gly Asn Val Tyr 
260 ~ 265 ~ 270 



Asn Phe Leu He Val Leu Thr Ala Leu Gin Ala Lys Ala Phe Leu Thr 
275 280 285 



Leu Thr Thr Cys Arg Lys Leu Leu Gly Leu Ala Asp He Asp Tyr Thr 
290 ^ 295 300 



Ser He Met Asn Glu His Leu Asn Lys Glu Lys Glu Glu Phe Arg Val 
305 310 315 320 



Asn He Leu Pro. Thr Leu Ser Asn Thr Phe Ser Asn Pro Asn Tyr Ala 
325 330 335 



Lys Val Lys Gly Ser Asp Glu Asp Ala Lys Met He Val Glu Ala Lys 
340 345 350 



Pro Gly His Ala Leu Val Gly Phe Glu Met Ser Asn Asp Ser He Thr 
355 360 365 



Val Leu Lys Val Tyr Glu Ala »Lys Leu Lys Gin Asn Tyr Gin Val Asp 
370 375 380 
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Lys Asp Ser Leu Ser Glu Val lie Tyr Gly Asp Thr Asp Lys Leu Phe 

385 390 395 400 

Cys Pro Asp Gin Ser Glu Gin lie Tyr Tyr Thr Asn Asn lie Val Phe 
405 410 415 



Pro Asn Glu Tyr Val lie Thr Lys lie Asp Phe Thr Lys Lys Met Lys 
420 425 430 



Thr Leu Arg Tyr Glu Val Thr Ala Asn Phe Tyr Asp Ser Ser Thr Gly 
435 440 445 



Glu lie Asp Leu Asn Lys Lys Lys Val Glu Ser Ser Glu Ala Glu Tyr 
450 ~ 455 460 



Arg Thr Leu Ser Ala Asn Asp Asp Gly Val Tyr Met Pro Leu Gly Val 
465 470 475 480 



lie Ser Glu Thr Phe Leu Thr Pro lie Asn Gly Phe Gly Leu Gin Ala 
485 490 495 



Asp Glu Asn Ser Arg Leu lie Thr Leu Thr Cys Lys Ser Tyr Leu Arg 
500 505 510 



Glu Leu Leu Leu Ala Thr Asp Leu Ser Asn Lys Glu Thr Lys Leu lie 
515 520 525 



Val Pro Pro Ser Gly Phe lie Ser Asn lie Val Glu Asn Gly Ser lie 
530 535 540 



Glu Glu Asp Asn Leu Glu Pro Trp Lys Ala Asn Asn Lys Asn Ala Tyr 
545 550 555 560 



Val Asp His Thr Gly Gly Val Asn Gly Thr Lys Ala Leu Tyr Val His 
565 570 575 



Lys Asp Gly Gly Phe Ser Gin Phe lie Gly Asp Lys Leu Lys Pro Lys 
580 585 * * 590 



Thr Glu Tyr Val lie Gin Tyr Thr Val Lys Gly Lys Pro Ser lie His 
595 "* 600 605 



Leu Lys Asp Glu Asn Thr Gly Tyr lie His Tyr Glu Asp Thr Asn Asn 
610 615 - 620 



Asn Leu Lys Asp Tyr Gin Thr lie Thr Lys Arg Phe Thr Thr Gly Thr 
625 630 635 640 
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Asp Leu Lys Gly Val Tyr Leu lie Leu Lys Ser Gin Asn Gly Asp Glu 
645 650 655 

Ala Trp Gly Asp Lys Phe Thr lie Leu Glu lie Lys Pro Ala Glu Asp 
660 665 670 

Leu Leu Ser Pro Glu Leu lie Asn Pro Asn Ser Trp lie Thr Thr Pro 
675 680 685 

Gly Ala Ser lie Ser Gly Asn Lys Leu Phe lie Asn Leu Gly Thr Asn 
690 695 700 

Gly Thr Phe Arg Gin Ser Leu Ser Leu Asn Ser Tyr Ser Thr Tyr Ser 
705 ~* 710 715 720 

lie Ser Phe Thr Ala Ser Gly Pro Phe Asn Val Thr Val Arg Asn Ser 
725 730 735 

Arg Glu Val Leu Phe Glu Arg Ser Asn Leu Met Ser Ser Thr Ser His 
740 745 .750 

lie Ser Gly Thr Phe Lys Thr Glu Ser Asn Asn Thr Gly Leu Tyr Val 
755 760 765 

Glu Leu Ser Arg Arg Ser Gly Gly Gly Gly His lie Ser Phe Glu Asn 
770 " 775 780 

Val Ser lie Lys 
785 

<210> 33 
<211> 2367 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Maize optimized Vip3C-12168 

<400> 33 - , m 

atgaacaaga acaacaccaa gctcaacgcc cgcgccctcc cgtccttcat cgactacttc 60 
aacggcatct acggcttcgc caccggcatc aaggacatca tgaacatgat cttcaagacc 120 
gacaccggcg gcaacctcac cctcgacgag atcctcaaga accagcagct cctcaacgag 180 
atcagcggca agctcgacgg cgtgaacggc tccctcaacg acctcatcgc ccagggcaac 240 
ctcaacaccg agctgtccaa ggagatcctc aagatcgcca acgagcagaa ccaggtgctc 300 
aacgacgtga acaacaagct cgacgccatc aacaccatgc tccacatcta cctcccgaag 360 
atcacctcca tgctctccga cgtgatgaag cagaactacg ccctctccct ccagatcgag 420 
tacctctcca agcagctcca ggagatcagc gacaagctcg acatcatcaa cgtgaacgtg 480 
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ctcatcaact 


ccaccctcac 


cgagatcacc 


ccggcctacc 


agcgcatcaa 


gtacgtgaac 


540 


gagaagttcg 


aggagctgac 


cttcgccacc 


gagaccaccc 


tcaaggtgaa 


gaaggactcc 


600 


tccccggccg 


acatcctcga 


cgagctgacc 


gagctgaccg 


agctggccaa 


gtccgtgacc 


660 


aagaacgacg 


tggacggctt 


cgagttctac 


ctcaacacct 


tccacgacgt 


gatggtgggc 


720 


aacaacctct 


tcggccgctc 


cgccctcaag 


accgcctccg 


agctgatcgc 


caaggagaac 


780 


gtgaagacct 


ccggctccga 


ggtgggcaac 


gtgtacaact 


tcctcatcgt 


gctcaccgcc 


840 


ctgcaggcca 


aggccttcct 


caccctcacc 


acctgccgca 


agctcctcgg 


cctcgccgac 


900 


atcgactaca 


cctccatcat 


gaacgagcac 


ctcaacaagg 


agaaggagga 


gttccgcgtg 


960 


aacatcctcc 


cgaccctctc 


caacaccttc 


tccaacccga 


actacgccaa 


ggtgaagggc 


1020 


tccgacgagg 


acgccaagat 


gatcgtggag 


gccaagccgg 


gccacgccct 


cgtgggcttc 


1080 


gagatgtcca 


acgactccat 


caccgtgctc 


aaggtgtacg 


aggccaagct 


caagcagaac 


1140 


taccaggtgg 


acaaggactc 


cctctccgag 


gtgatctacg 


gcgacaccga 


caagctcttc 


1200 


tgcccggacc 


agtccgagca 


gatatactac 


accaacaaca 


tcgtgttccc 


gaacgagtac 


1260 


gtgatcacca 


agatcgactt 


caccaagaag 


atgaagaccc 


tccgctacga 


ggtgaccgcc 


1320 


aacttctacg 


actcctccac 


cggcgagatc 


gacctcaaca 


agaagaaggt 


ggagtcctcc 


1380 


gaggccgagt 


accgcaccct 


ctccgccaac 


gacgacggcg 


tgtacatgcc 


gctcggcgtg 


1440 


atctccgaaa 


ccttcctcac 


cccgatcaac 


ggcttcggcc 


tccaggccga 


cgagaactcc 


1500 


cgcctcatca 


ccctcacctg 


caagtcctac 


ctccgcgagc 


tgctcctcgc 


caccgacctc 


1560 


tccaacaagg 


agaccaagct 


catcgtgccg 


ccgtccggct 


tcatctccaa 


catcgtggag 


1620 


aacggctcca 


tcgaggagga 


caacctcgag 


ccgtggaagg 


ccaacaacaa 


gaacgcctac 


1680 


gtggaccaca 


ccggcggcgt 


gaacggcacc 


aaggccctct 


acgtgcacaa 


ggacggcggc 


1740 


ttctcccagt 


tcatcggcga 


caagctcaag 


ccgaagaccg 


agtacgtgat 


ccagtacacc 


1800 


gtgaagggca 


agccgtccat 


ccacctcaag 


gacgagaaca 


ccggctacat 


ccactacgag 


1860 


gacaccaaca 


acaacctcaa 


ggactaccag 


accatcacca 


agcgcttcac 


caccggcacc 


1920 


gacctcaagg 


gcgtgtacct 


catcctcaag 


tcccagaacg 


gcgacgaggc 


ctggggcgac 


■ '0 

2040 


aagttcacca 


tccttgagat 


caagccggcc 


gaggacctcc 


tctccccgga 


gctgatcaac 


ccgaactcct 


ggatcaccac 


cccgggcgcc 


tccatctccg 


gcaacaagct 


cttcatcaac 


2100 


ctcggcacca 


acggcacctt 


ccgccagtcc 


ctctccctca 


actcctactc 


cacctactcc 


2160 


atctccttca 


ccgcctccgg 


cccgttcaac 


gtgaccgtgc 


gcaactcccg 


cgaggtgctc 


2220 


ttcgagcgct 


ccaacctcat 


gtcctccacc 


tcccacatct 


ccggcacctt 


caagaccgag 


2280 


tccaacaaca 


ccggcctcta 


cgtggagctg 


tcccgccgct 


ccggcggcgg 


cggccacatc 


2340 


tccttcgaga 


acgtgtccat 


caagtag 
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